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(57) Abstract 

Novel compounds having three substituents in the cyclic partial structure thereof, such as a pyrrolidine or a benzene ring, for example, 
homophenylalanyl-ti^s-4-((S)-3-amtno-2-hydroxypropionylarnino)proline 5-indanylamide and N-(3-phenylpropyI)-3-((S)-2-hydroxy-3- 
aminopropionyIamino)-5-(D-hornophenylalanylamino)-benzamide. These compounds act on pathogenic microorganisms which have 
acquired tolerance to the existing antimicrobials and elevate the sensitivity to the antimicrobials, thus making them nontolerant. When used 
together with the antimicrobials, these compounds can efficaciously establish the prevention and/or treatment of microbial infectious 
diseases. 
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JL h ~jOO 
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H Ah, 

(F) SCWfc^Kiic^-tt'fi:^T*s±ES; (i) ©<t£<8j&tf*®^ 

(H) ±fB5$ (i) cD^«t>'^©^ 3£o'c^nt>©7j<»st>'^fn^^b^ 

0) ±£5$ (i) ©fl^w-e©^ mt\z*nb<oim®&v&wmiifrt>ti 

(K) ±iBin;B&*< N uy^^liis *7 7 d^ 

2«J^±©ffi®#jT'&£±E©E^M$% ; 
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(M) ffl&mw* *J d >^^5lS^s ^--> U >^trCM®s -b-7 7 o^'J> 

(N) M^^Of&M^/XliTO^T'fe-oT. ±Eit (I) ft^&Xtf* 
© tg N & JC * ft b © zfe?n&& tfMfO^ 6 S i¥ £ 8 tf ft 5 & © WSb* 

(o) ±123; (i) ©-rt^&tf*©*^ ^ic^n^oTKfttes^tt^^&tt 

(P) ±125$ (i) ©ft£-i&&tf*©ts. 3£a'(r€n^>©7jcMsa : ^fD#)^b7'<j: 

*#^&a(in4^5l©8»^ffliftffi©^*Scf/X(i ; 3 ; l»©fc«>©ttffi ; 

(Q) ±125$ ( i) .©^tiSo'-e©^ $D c ic-en^>©7jcfp^so ; «fn^^b^ 

/5S^b»atiti5<&®©EI!l©»i&©fcto©ffiffi ; 

(R) ±125$ (I) ©ft-g^Stf*©*^ ^fe^ic-eti^OTKfnftS^jSEfnfti^b/j: 

^^^^ji^n4«©»M^©^^^/X(i^WJ©^3t©^fe©^ 

(s) ±125$ (i) ©ik &tfc*ftb©7kM£t>'^l&ft»£4-s 

is B ^ * nife-r ^ » © * a © ® 

$ajiii;fc^Tffl^bn-5 rr^+^SJ Xli lXii2 {@j£i±©T;i/*;i/£ 
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\±'JT frZ-^T l J 7 J 4 dot^T© [T)l>$-)1] 

M^k&i^t rAoy>gfj ti^fc^cii, 7 7tnf % £3sjs§t?-, ^ 

®fe£©&tt#»c|K£$ftt\ #iJ;U±\ Hittl>L31B N «fc (3#£ U< li HIX 
*WAV>fc&®\U S ( I) : 



x«7 iso^rn-eioTU^. 

^ >> t°o-;K y t Ka 7 5 >n r h 7 t Ko 7 7 7 7 ^ fh?t Fd 
5^*7 x> N 3-^*7 x / > s ^*7 x tT7'/y> % t°7 , /'J { J> S 3-t°^7* 
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t'yV-ju, ■< i yvv << i ^7'j v>*-l-4 i W 'J y v 4 

**1J-7-;k f-7'/'J>s f-7V'J^>s f-7 7'J i>>-4- * ^ f-77- 

;k 'fv+f/u^ -fv^7'jy^ v+tv-zK vf-ry-^K 1, 

R 1 R * Rl v-^' R * R< R1 . !? R< 

V "^»'- ir 

1*1 1 A2 1 AJ 1 A4 1a5 1 AS 

hV $f« ^« 

1 r»» 



R« V* R * 



R> R * 

1 A7 1 AS 1 A9 1 A10 1 A1 1 1 A1 2 



^{CckoT^-r^ci^-e^ao sisss- i k*so*"t\ 5ta A1 _ 4 ) s a A1 _ 4 . ) 
s a A1 _ 7 ) ^ 2fctfa 41 _ 7 . ) W3S:(i A1 ) KQ^zti&fc&'fa-zhZo 
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I DBM i ° A1 - 4,) 

| R 2)R' 1 -COOH | R 

O R'\-C\ o 

O-f X R3 3)K«« 0-< N R3 

^ N-J ^ O (1A1 " 3 ° 

riA1 ~^ OCOR ,2 (OR' 2 ) , OCOR ,2 (OR ,z ) 
R'2-COOH 



H 2 N-R'3 R 2 -CI 
5 O Sfcli P • £ 

O-C ^OH OH-R*3 M R3 p-i 



(1A1-0 OH (Ul-2) . 0H 

1) hvMl 
\ 2) 7v Ktt 

3) iSTcSfS 

,° P 
pA ,R 3 0-< v R 



ClAI-20 

OH 



(Ul-5) ^ I CUl-5') 

I NH 2 R'2-COOH . NH 2 

1 R'2 - CI ♦ 



R'2 - CI 

O O 

p-i v r 3 p-i R 3 



1 - 6) £ T 



(1A1-60 



(1A1 6) RHCOR'?x , NHCOR' 2 

(NHR'2) ij 5r?cooH (NHR' 2 ) 

R' 1 - CI 

r 1 R a 3) imm r 1 R 3 
(iAi-7) V V OAi-r) 

R 2 ■ R 

CCDSJt^- 1 ifs TfTISOL-trans-N-tert- 7* l> * •> £ 
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&3*U 0 A1 _ 2 > ^^ti^„ ft^T% ^fc^(l A1 _ 2 ) ©tKK££. R 2 £LT$?i£ 
9^n4, SG>K, ^k^(l A1 _ 3 ) ©ft£& tert- 7*7^*4- ■> * ;u**-;bg£ 

v?77fi/t7-a AH , ) ^tsci^^o »&nfca A1 _ 2 . ) w\ -ft 

^(l A1 _ 4 ) ©£fiUI^©??&£ffl^Ttt&gR 2 ^©^ S^R 1 ©^^™ 

t% ^«te(i A1 _ 4 . ) 

* <fc^(l A1 _ 2 ) ©Zk»&* K ->^«. T^-fb^- h 'J Oh.-QTV K-fcU 

ot>T*©7i> K£££tcLT7; >^*ft(l A1 _ 5 ) ^JST^4„ -fb^(l A1 
_ 5 ) li^OT i R 2 £ ITftt U>fi&S£fco#;l<**>»Xti^-7'f KIH 

tt^<t^$^scijcj;oTii!feaiR 2 ^taife*n^b^ia A1 _ 6 ) #*»e>n* 0 

*<> sfcs (1 ai-2' } £^ T - ^8©£jfc*?f*^ <b^(i A1 _ 7 ) ©mf 

coSJSS- l Ji^l-^Xli^nicfSSCfc^feicioTs L-7 x-;b7?-/i' 
-cis-4- 7;7-L- 7°d 'J > 2-*7f-;U7S K\ L-7 x -;UT 5 -;U-trans-4 
- 7$y-L- 7°d U > 2-^7 3-^7 1 h\ L-**7x-;l/7 7-;l/-cis-4- 7^ 
y-L- 7n'J > 2-t7f;l'7; K. L-** 7 x -^7 7 -;U-trans-4- 7;7- 
L- 7°d 'J > 2-7-7f;l/7; h\ L-*t7i-^7 7-^-cis-4- /'J->/l'7; 
/-L- 7°d'J> l-i"7f)\/7X Kn L-**7 x— ;U7 7-;l/-cis-4-(L-7 5-;U 
7$ y)-L-7°D 'J > 2-7-7f-;U7 i Kn L-**7 x-;U7 5-;U-trans-4- ^'J 
->;U7$y-L- 7°a 'J > 2-t7f;l/7; K. L-* * 7 x ■=-/!/ 7 5 r.;l/-trans-4 
-(L- 77- ;U7 $ y )-L-7°D U > 2-t7f^7; h\ L-*e7i-^77-^ 
-trans-4- 7; / -L- 7°n D > H >/x^7 ; K\ L-*t7x-;l/77-;l/- 
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cis-4- 7;M- 7°p 'J > 5-^>^-^7; K> L-*^? x — ;U7 5— ;U-trans 
-4-[(S)-2-7 ; y-3- 7 x — ;U7°p t°;UT 5 7 ]-L-7°p 'J > 5-^>y-^7; K\ 
L-t^7 x-;U 7-7- ;U-trans-4-(L-7 7-^7 5 J )-L-7°p y > 5--Y >?'^.;l/ 
7 5 F\ x-;U7-7-;U-trans-4-(L-7 x^;U77— ;U7 5 y )-L-7°n "J 

> 5-0^-^7; Kn l-t^7 x-^77- ;U-trans-4-(D-7 5-=.;U7 $ J ) 
-L-7°p y > >^^7l/7 $ K\ L-*^7 x-;U7 7-;U-trans-4- ^' 'J ->;U 

7$y-L- 7°p'J> 5-^>^-^7; Kn L-* =e 7 x -^7 7 -;U-trans-4-(L 
)\/7 I J )-L-7°p y > 5-0^-;l/7; h\ L-*t7x-;l/7 7^^ 
-trans-4-(L-?';U^ 5 ;U7 $ y )-L-7°n U > >^-^7 $ K\ L-*t7i- 
;U7 5-;U-trans-4-(3-7 5 y 7°p b°;f-;U7 5 J )-L-7°p 'J > S-4 >?-jU7 
i K\ L-**-7 x— ;U7 5-;U-trans-4-[(S)-3-7 $ J -I- >W Kp*->7°p 
-)17 I J ]-L-7°p y > 5— r>^'-^7$ K\ L-iHt7 i-^7- ;b-trans 
-4-[(R)-3-7;;-2- 7 ;1>* a 7°p fc 0 *-;^ $ y ]-L-7°p 'J > 5-^ >^-;U7 
$ K> L-* ; E7 x — ;U75 — ;U-trans-4-(l-7 ^ y P7°D/"f >*;U«K-;U7 $ 
y)-L-7°P'J > 5-' f >^-;U7$ F\ L-**7 x-;U7 7-;U-trans-4-(2-7 5 

y-2- yf-;U7°a t°^--;U7 $ y)-L-7°p y > 5--r >^-;U7 $ h\L-**7x 

:i;l/7 7-;U-trans-4-(1f^3->^7$ y)-L-7°P 'J > >*'-;W7 5 h\ L 

-*?7 x-7U7 7-^-trans-4-(L-tr 'J ;b7 5 y )-L-7°p U > 
5 Kn L-*^7 x-;U7^-;U-trans-4-(D-t? <J ;U7 5 y )-L-7°p y > 5--T >^ 
— /U7 $ K\ L-^^7 x— ;U75-^-trans-4-(/S- 7^077-^7;;)- 
L-7°p U > 5— T >^i;U7 5 Ks L-^^e 7 x -;U7 7 -^-trans-4-(4-7 5/7* 
f-U ;U7 5 y)-L-7 , D y > >^-^7 5 K\ L-^^-7 x-;U7 7-;l/-trans 
-4-[(S)-4-7;y-2- >W K a * ;>7*f- 'J ;U7 $ y ]-L-7°p 'J > 5-^ >^'-;U7 
$ Kn L-** 7 x-;U7^-;U-trans-4-(2-7 5 y xf^ft)-L-7o y > 5- 
4y?-)]/Ti Kn L-**7 x-;U7 7-;U-trans-4- ^'J •>;1'7 ; y-D- 7°p y 
y 1-4 -)\>7 l Kn D-**7 x-^7 7-;b-trans-4- /'J v/;l/7 ; ;-L 
- 7°ny > 5—f >^-;U7 $ Kn L-**7 x— ;U7^-;u-trans-4- ?'y ->;U7 
i y-L- 7°p'J >3-+y l )Jls7i K\ L-*t7x^;U77.=.;l/-trans-4-[(S)-3- 
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7 s j -2- /s^ Kp + ->7°o fcf^--;U7 i / ]-L- 7D'J> 3-+/' 'J^7; K<£ 

*<T§5„ 5fc^-2i:fc^T, 5C^A2-8 ) % (1 A2-11 K (1 A2-12 X & ° C(1 A2-15 ) 
li. ^(1 A2 ) 



0 

R 



i I 

v^yR 3 rVq^X 0 J< h 2 n/,^ n X o J< 

R 2 } J S9^? a V" OCH 3 J R'^rofflft )- OCH 3 ( 1 A2 - 13) 

(1A2-15) SJSWKJO (1A2-14) O . 

Ho^yA Q J<: Ts o^- N X o J< N 3 *^y< 0 J< N 3 /,.Qi^ 3 

(1A2 _ 0 j-OCHaT^T ^OCHaT^ j^]^ >-OCH 3 

(1A2-2) (1A2-3) I 

" RV^yR 3 RW£yR 3 RVQ N ' r3 H 2 N/,Q n ^R 3 
* r2 'r^m* y 0 ^m^m 'jhoch 3 rK(73 ^ >-och 3 

(1A2-8) O (1X2-7) J 0 (1A2-6) 0 (1A2-5) 

- R 2 *_ NHz 2) 7V K<fc '--OH R 

(1A2-11) (1A2-10) 3) i!5r;®S (1A2-9) (1A2-12) 

2 Kav^ rtJMOL-trans-N-tert- 7h+v*/l"K-;H- Ka* 

TV K^LT(1 A2 _ 3 ) A<^fiR-C#5o 7^K^^(1 A2 _ 3 ) (±Mff ^±©$8^ 
tert- yf-;U^ + ->*;Ut:-^S*l**U. R 3 i L« L^i^^*^^' 

_ 4 ) jw#bfts„ &^t% (i A2 : 4 ) ©7y -K^jiTcu-cw^naTi >»f*<*a A2 
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nfc(1 A2-8 ) ^ ift4 » jcxx;u^^(1 A2 _ 6 ) {ija7cSifr»r«toT7;u 

-So 

c©g(5S:-2{c^-r^xtt*n^*i;fc^fr«koT N gum:, (2s.4S)- 

2-7 ; ; ^ f ;H-(L-7 ; ;)-N-(3- 7 x -;U7°a h°;U) t°D 'J 

>?>s (2S,4S)-2-7$ ;>f;H-(L-7x-^7 7-;l/7; y)-N-(2, 2- ->7x^ 
t°a'Jv ? >x (2S,4S)-2-'W KD + ->^fJM-a-7i-;l/77-;l/7 
;y)-N-(2,2- ,^7i-^xf;l/) t°n'J^>, (2S, 4S)-2- <T ;l/-4-(L- 
7x-^7 7-;b7;yH-(2,2- ->7i-^xf;l/) t°n'J^>. (2S,4S)-2- 

(l- tf^s^Mf-^M-a- 7 x-;u7 5-;u7 ^ y)-N-(2, 2- ^i-^xf 

;U) k°ni)i^ (2S,4S)-2-(L- 7 x-^77-^7 ^ J / U ->;U7 5 

y-N-(2,2- v?7 I -Mf^) t°D 'J v?>, (2S,4S)-2-7 * y y fJH-(L-7x 
-;b7 7^;l/7;7)-H3- 7 x-^7°n t°t-^) t°D'J^>. (2S, 4S)-2-7 i 
J * 7 c ;U-4-(L-7 x-^77-^7 5 J )-N-(3, 3- v>7x-^nt°t-^) b°n 
'J^X (2S, 4S)-2-7 5- y yf;H-(L-7x-;l/7 7-^7; y)-N-(2- ^- 7 h -Y 
;!/) h°a'J^>, (2S,4S)-2-7 J J / t c ;U-4-(L-*^7 ^-JlT^-JU7 i J )- 
N-(2- Kd*->-3- 7 x-;U7°n t°;U) t°n'J^> N (2S. 4S)-2-7 $ y y f-;U 
-4-(L-**7 x-;b75-;V7 $ y )-N-( 7 x— ;l/7*a t°;U7 ^ y *;U^r.;U) 
b°D y i; > N (2S, 4S)-2-7 5 y y f-;U-4-(L-* ; 6 7 x-^77-^7 $ y )-N-( 
^>77 7>-2- ftfrtf-ju) t°a'J^>^ (2S, 4S)-2-7 5 J / f-^-CL-** 7 
xx^77-^7;>)-N-( AT>y'[d] f7'/-;l/-2- h°o 'J -^> N 

(2S,4S)-2-7 ^ y y f;H-(L-*t7 x-^77-^7 = y )-N-(6- / h + v-2 
- t7K^) t° p l) C2S, 4S)-2-7 ^ J y f-yu-4-CL-** 7 x _;U7 5 
7 ^ y )-N-(2- * 7 h 4 ;U) h° d 'J S> ^ (2S, 4S)-2-7 $ y y f-;l/-4-(L-* * 7 x 
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-)U7y-Jl<7 i +7? U ;U) fcfp-iJ$?> N (2S, _4S)-2-7 S 

J / f;H-(L-^ ; e7x-^77-^7 ^ y)-N-( a- MI/jotjU *•=.;!/) tfa 

a-2H-h°7^-2- ^>^f l/>^7-f K> ^ >^ /• f- U >x;l/* > > h° 

ij^^>s N.N'- h 'J y fl/> 1 ) 1/7n t°ij ; t°^7^> N t°^7^>-2 

- t°^7v?>-2, 5- v 5 ^->> t°5^>s t;u*'J>> f-*t;u*y> N 1, 

A-i?**V>* U-^t+if/^ U-ft+f^ >s 1.3.5-MJ7 

v»>H£W*-<!:#T£S 0 c©«ttte£&K:fci^ fiftgSR^ R 2 > StfR 3 
©0t U^fi&&fi©BI*5Sa B1 ) j^e,S;a B20 )i:^-r«jfeS;«!: lt, £fcd B1 ) 

R 'r^V RS T R1 v*V Ri R1 >^ RS r, t^V rS T 

R 2 T R 2 ^R 2 

IbI 1b2 1b3 ^B4 1b5 1b6 

""Q^R, R"Q* R « ^R* Ri^V ^R» tJC 

r2 r 3 r> 

1b7 1b8 1b9 IbIO IbU 1b12 



^ 1 ^ I rN R> r? R ' r^' Vn r1 

-X& -v> -A, ^ 



^B13 1b14 1b15 1b16 1b17 1b18 

R 2 R 2 

^B19 ^B20 
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[KJE5S:-3] 

COOH R» R" R » 

H J N'^ k NH ! H.N'^^NH, rf-^^NH, r'-^-^R* 

081-1) (1B1 . 2) (1B1-3) (1B1-4) 



COOH R' R J 

l| t> 






(2,2- v>7 x^;l/x^;L/)-3-^"'J ->;l/7 ^ y-5-(L-7 x-;l/75-;U7 $ y ) o 
X7; h\ 3,5- t"x(L- 7i-/l'77-;l'7;y)+(2,2- ->7i-;HfiO 
OXTi Kn 3-7 ; 7 -5-(L-7 ; ; )+(2, 2- ^7^iH 

OX7; K. N-(2. 2- -^7x-^xf^)-3-(3- 7 ^ y 7°n t°*-jUT i 
y)-5-(L- 7i-;b77-^7;;) ^>X7; h\ N-(3- 7x-;b7Dt^)- 
3-^ 'J ->;U7 $ /-5-CL-7 x-^77-^7 ^ J ) OX7 ^ h\ 3. 5-t"*(L- 
7x-^7 7-;l/7;y),-N-(3- 7 x-;l'7°a fc°;U) OX7; K\ 3-7^7-5 
-CL-7 x-;U7 7-;i/7 $ y)-N-(3- 7x-;i/7 1 ot t ;i/) ^>X7i K\ N-(3- 
7 x-;U7 p ah°;b)-3-(3- 7 i J 7°a -JU7 i ; )-5-<lL- 7x-^77-;l/7 
^y) ^>X7; Ks N-(3- 7 x -^7°d tf;U)-3-^ U ->;l/7 ^ y -5-(L-*^e 7 x 
-^7 7-;b7;;) ^<>X'7$ h\ 3, 5-t'X(L- *t7x-;P7 7-;l/7; y) 
-N-(3- 7x-;l/7°Dh» ^<>X'7$ F\ 3-7;/-5-(L-*t7x-;l/77-;b 
7;7)-N-(3- 7x-;l/7ak» ^>X7;.h\ N-(3- 7 x -;U7°p h°;L/)-3- 
(3- 7 ^ y 7°P t°^^;U7 $ y)-5-(L- *t7x-;l/77-^7;7) ^X7- 

Ks N-(2,2- ¥7 ->;U7 $ y-2-(L-7x^.;U7 7-;i/7 ; y) 

^>X7; K\ N-(3- 7 x^^7°d h»-3-^'J ->^7 ; ;-5-(D-*t 7 x-;b 
77-^7;/) <>X7i b\ N-(3- 7 x x;l>7°n t°;l/)-3-((S)-2- Kd + 
•>-3- 7 i y 7°d h°?t--;U7 $ y )-5-(D- t^7x-;l/7 7-;l/7;y) OXT 
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~ H\ 3,5-fX(D- *t7x-^77-^7;;)-H2- 7;;x^y) O-t? 

2, 4-t"xCL- 7i-;l/77-;l/7 ^ y)-N-(2, 2- ^7i-;Hf^) ^>X7 
$ K\ (S)-l-(L- t^7i^;l/7 7-^)-4-(2- * 7 t^M f-;U)-2-(3- 7 $ / 7* 
nt°jV) t°^v^>. (S)-l-(L- t^7x-;l/7 7-^H-(3- 7x^;U7°nh 0 ;l/) 
-2-(3- 7; y/uh 1 ;!/) h°^5v?>^ (S)-l-(L- *t 7x-;b7 7-;l'H-<> 
v^-2-(3-7 $ J 7°o t°;U) h°^5v^ (S)-l-^t7x-;l,7 7-;H-(2-7-7 
^;U)-2-(3-.7 ^ y 7°n t°;U) h°^5v>>, (S)-l-**-7 x-;l/7 7-;U-4-((2 
- 7^7^^) ^f-;l/7;;^;^'-;b)-2-(3- 7 $ y 7°a t°;i/) h°^7^>. (S) 
y;H-(I)-*t7x-^77-^H-7x^f;H:X7^>, (S)-4-(3- 

7;;7°D h°^-^;U)-l-(D- ^t7x-^77-;l/)-2-7x?f^tX7 v?>4' 

7°^y t^tXiJ >?> N fl-fu^^^U^ ;t*-t?^°> N 2-^ + -tr/NV + 
iT-y ^U>x;U7 Kx 's+iJ-fc Ko-1.3- ^7^"t°>, Ko-1,3- ^7 

-fert°>-2- **tM7v?> % 1,4-^7-fer t°>-2- * >^ 1, 4-^7-fe' h° >-5, 

7- 1, 3, 5- HJ 7 if d^7°* > s 1, 3, 5- M 7if-> * o^t"* >-2, 

r1 * n '~v r> ri ^^ n - ri R1 -r^N' R3 r, v~^n' r ' ^- w -r j 



V 




R 2 


R 2 




lc2 


n~V r3 









yVo r1 ^v 

R 2 O R* R 2 

^C3 lei lc5 



1 C6 

I^'iMitTIi, 1,4 -fx (L- * ; t7x_;b77-^)-H 
7$/) 'v+^k Kp-lH-l,4-^7-tf k°>x l-((S)-2- 7 $ J -4- 7x-;U7>;U) 
-3-(3- 7 ^ J 7*o hT;U)-5-(2- ^ 7 3, 5- h y 7 if •> ? a ^7** > 
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-2. 4- >tt 5 0 

A 11 -Q 11 -A 12 -C(R 11 )(Q 12 -X 11 -Y 1 )-Q 13 -N(R I2 )(R 13 ) 

_ A ll _ Q H _ A 12 _ 

TUfei, XW>7; Kfe^it**ffiItntfJ:^, 
Sfc. «3tQ 13 «itQ 12 -X 11 O^KfcSY 1 ®^ 

$tife-A U -Q 11 -A 12 -C -Q 13 M&IU ±&-v8&m± 1 8©f&H# 
»^L<, ^Ai^it-A 11 -Q 11 -A 12 -C -Q 12 -X 11 -fiiRltllC^^St LT 



3*^8 cd |E a J?* U\ 
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$fg^©tt^©tt&SR 2 (;U & : 
-A 21 -X 21 -Q 21 -N(R 21 )(R 22 ) 



SiES-K 2, 3fr£Hj&frtt,fc5K\ ffi& • -A 21 -X 21 -Q 21 - {i^±{ltt^S 
R 2 £^A1- * Kj&S^flK£3B#-?& (K S A -C^^ ft £ SHrt£B&£ w-r * tt£ 

tf-ttfr^ : -A 21 -X 21 -Q 21 - ©— gB#Ji. 3g«iti*T* o T & J: l* 0 « 

«a£ : -A 21 -X 21 -Q 21 - ld\ LT> ££©$<£ (^^T(iO) 

30 



WO 98/17625 



PCT/JP97/03812 



NH, 



<>Y 0 

NH_ 



NH 2 . 




I I 
HN^O HISL 



H a N 



X 



NH 2 

I 

HN^O 
HO 



NH, 



NH, 



NH 2 NHj ; OH 

NH 2 # NH 2 b NH 2 , 




1 

HN^O 



HN^O 



HN^O 



F 

NH, 



_ x 31_q31_ y 2 

-x 31 -q 31 - \m±.Kmm& z zm^t&tzMt&wittzm-zh'o, iCA-cg^n 

^^©^^^Wl-^t't^©--^^^ r «fc^„ SI«attrfigl3SR 3 «:flS^ 

31 



R 3 £ 



WO 98/17625 PCT/JP97/03812 




■it (I) r^$ns*^©<b^ttlfiiXI±2 4B«±©^3Sr^«-W-r5*l 

LTx **^li*;u^4-->;U**<#^-r-5J*^»ctt*©ta<i: LT#&-r 
S#^fe*5. «ttin£©0>l£LTW\ fili&i£. **fc7jc*Sfc£. 
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7v;u^ig s 3l&g^©W18S££££tfS-<ta<T#So * + ->;i^©j£ 
<t:LTI^ m*.\L 'Jf-*A&, -*-M*A£ % a U tfA£^©7;ua y&JR*g N 
^/*->*a£ n *;U->*a£$©7;u* 'J±g&JR£ N 7>*-->a£, afc 

£bfc. S£jS7&!KXH:$£©^!£©5t (I) ©*££«, 7Kft«(±^^fn^cb 

it (I) T^ft**^©^^*. ffi£2g£#JBLfc«£-lcfc^T\ 
ft k -r S * © ft® 31 © feiffifpffl £ 5 '^H £ W U r fc <? , # fc imn »c M 

\±9 D7A7i-3-;b4i'4|if5: £#T'^ -eft £©=&#: ft Mic-ot^x 

±i5©in;M^J^M^n5S^fr(i-r^TM^rfgT*?, 0 ^j^^ $m&x 

filiate© ^m&mRV/Xtt?? 
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So 

I^^ttXtfS&J^ttKif&L? S&latot Itli, fllx.!*. KM. jiM 

u^Lffimmm, fe-s-au mnm, >rm. %r*m. mm, m 
tmtz^Ltemmmk mmmu vmmk &mm. mmk Rwfcmmz 

imn&*§-KMirzm\t LTI±> 0Rli\ Sltis ,£$£ik «k ©Aftk iH 
.SBBflK IfctftK ^'J-Aflh XlitettftJ^£$tf*::£a< 
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mam 

Ko 77 > ; DMF : N, N- v> ^ f-;U*;l/A7 ^ K ; HOBt : l-'W Ko + v^>y |* ij 
7-7-;U ; WSCD- HC1 : l-xf-;l/-3-(3-v^ f-;U7 S 7 7°d t°;U) tWU*-^ $ K 
tm& (fcm&IJJl'Xm i K) ; v/v : g*/^* ; 1H-NMR : 7°o h >M^£ 
R| ; CDClg : n n*;UA ; CDgOD DgO : MtK ; DMSO-dg : W. 

: JJ f- ;l/X;l/**-> K ; s : v/^l/y h (singlet ) ; d : ^*7'Uy h (doublet 

) ;dd : h (double doublet) ; t : h'j7°U7 h (triplet ) ; 

q : *;bf 7 h (quartet ) ; m : 7°U7 h (multiplet ) ; br : 7'o— K 

(broad ) ; J : 77 y 7° 'J >/5©R (coupling constant ) ; Hz : (Herz) ; 

FAB-MS : i^iSH^SSMM^Ifo 

[HSfetfiJl] 7 i-;P7^-;U-cis-4- 7 $ J 7°o 'J > 2-t7f;l'7; K 

(A) N-tert- 7* h +->^;U^— ;U7 x— /I/7 7- ;I/-trans-4- Kn + ->7°o'J 
>2-7^7^;U7 ~ K 

trans-4-W Kn*->7°nU> 2->7f-^7$ K(240mg^. 936ramol) \ N-tert 
- 7* S + v77;U^-;U7x-;l/7 7-X248mg.O. 936mmol) £i&4tS f- b XlOml) 

CiiL, tK^T^-T V7°D^;Uif-;U7 5 >(0. 36mlX N, N-h" x-(2-* + 7 
-3- *-*-9-7U *X7-r >ft?P'J K(263mg) MKT 3. 5 B#|HJ 

7- h >j 7A 7 j<^. fi&ft^tg7jc-c«fc^N M^^^->7 A-cigjft^. mmzmm 

100 :k v/v) TflMKU 167^^7 7X^1 (500mg x £*«J) *f§fc 0 
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^-NMRCCDClg-CDgOD. 1:1. v/v) 5:1. 40C9H, s), 2. 28C2H, m), 2. 89QH, dd, J=13. 7, 7. 
8Hz), 3. 10C1H. dd, J=13. 7, 6. 4Hz), 3. 52C1H, dd, J=10. 7, 4. 4Hz), 3. 78C1H, d, J=10. 7Hz), 
4. 62C1H, m), 4. 78C1H, t, J=7. 8Hz), 7. 20C6H, m), 7. 42C2H, in), 7. 57C1H, m), 7. 80(2H, m), 
8. 25C1H, d, J=2. 0Hz). 
FAB-MS ;m/'z: 504 (MH + ). 



(B) N-tert- 7* h + •> # ;U^'r.;U7 x — ^7 5 — 7l/-trans-4-(p- h ;l/x >xjU* — 

(A) ft*: N-tert- 7' h + )l^-)l7 x — ;U7 5 -^-trans-4- K 
p + ->7°n'J> 2-*7f-;U7^ K (310mg N 0. 616mraol ) £t£ft/?-U> (4ml 

) K&JSU t°U (4ml ) . i£ftp- (123mg ) ZMz., 

5 B$Rfl«#Lfco fflkp-hfrx. (60mg) £i£2jn U 1 611 

MWLtz^ £.£il4-( -^W;/) t°'JO> (75mg) N i&ftp- h ;Ui >*;U 
(120mg ) fcfln*., 3 l$IHil#Lfco StE**ft»if-;U-l &£i£BfoKJ§ 

7 4- (?od*;UA) T?fflfS!U m&T*J\/7 r Xtbrmmfc^® (313mg. 
77* ) £&fc 0 

^-NMRCCDClg-CDgOD) : u-9 -<DtctbMVr?%?' 0 

(C) N-tert- 7' h + v/^;U^*-;U7 x-;U7 5-;l/-cis-4- 7 V 5 K7°n 'J >2-*7 
*;U7 5 K 

(B) T'?#t> ft tz N-tert- 7* h + ->*;U?K-/U7 x — ;U7 7 — ;l/-trans-4-(p- h;U 
x>x/u*x;M-*y) 7°o'J > 2-7-7f^7; K (150mg . 0. 228mmol ) £DMF 

(5ml ) -7j< (0.5ml ) K»I?"U 7 Oft* h V *7 A (22mg) £ill;U 80°CT7 

las^s *si«*8ees*u is&7*)V7 7 xt\s-zmmtt&m (i25m g N 
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. 1 



H-NMRCCDClg-CDgOD) : o - ? -? - © tz &8?#f "T 



(D) N-tert- 7* h + frtf-jUy x — j]/7 5 -JU-cis-i- 7 i J 7°u U yl-± 7 

(C) T#btl/cN-tert- 7* h + '>^;U^"->'U7 x -;U7 7 -^-cis-4- TWf 
u 'J > 2-^-7f-;U7i K (120mg ) £/^V-;U (10ml) Kjg8¥U 10X'"?7i> 
^if (60mg) fcjn*. Tkfcgffl&T (1 ^E) > g£T4 B*IH8t#Ufco ftAft 

*;UA-y*y-;K 95:5. v/v ) T*MEl U |fe7?^7 7 XiLTiM^ 
(93mg) ^I/;„ 

(E) 7x-;l/7 7-;l/-cis-4- 7; /7°niJ >2-t7f;b7; K 

(D) Tl#£tlfc N-tert- 7' Y *v j] x-;U7 7-;U-cis-4- 7 « y 7° 
o'J > 2-*7f-;U7$ K (93mg) * 4 S> ;/ (3ml ) £flP 

*U 6fe$;£<h LT^fIft£% (88mg>82%) *dfi«l£i Ut»fc. 

* H-NMR (CDC1 g-CDgOD, 1 : 1, v/v) <5 :2. 2K1H, d, J=14. 7Hz), 2. 68C1H, m), 3. 35(3H, m). 

4. 00C1H, m). 4. 15C1H, dd. J=ll. 7, 5. 8Hz), 4. 38C1H. mt, J=7. 5Hz), 4. 90QH, m), 7. 27C2H, 

m), 7. 33(3H, m), 7. 48(2H, m), 7. 63(1H, m), 7. 85(3H, m), 8. 29C1H, s). 

FAB-MS ;m/z: 403 (MH + ). 

[HM^J2] 7 x-;U7 7-;U-trans-4- 7; y/n'J >2-^7f ^7; K 

(A) N-tert- 7* h * yU4"*-;U7 x — ;l/7 7 — 7l/-cis-4- ' N -f Ko + ->7°p'J > 
2-^"7^;U7 ^ K 

ll»Jl(A)T?#£ft*:N-tert- 7* h + •>^;l/^-:^yU7 x -;U7 7 — ;l/-trans-4 
- ^ Kd + ->7"o »J > 2-7-7W; K (150mg ) £THF (3ml ) CggL, 
M 7x-;l/*X74 > (94mg) > Stf^K (0.012ml ) fciDifcgU s>if-;U7 
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7y*;l/#*'>l/- h (0.056ml ) ^mTU*-, gfiKT20B#K18i# Ltz 0 h l ) 
7 x-fr*Z7 1 > (94mg) , £W (0.0l2ml ) N ^xf;l/7'/ v>77;l/*>-> u- 
Y (0.056ml ) fcitiJDU ^i:6|»Uo g£*«JES*LfcgU 
&i/ 'J iitffrt b7?7 < - (? o o*;UA) s •> 'J ^^UjfS? o 

7^77-( - (^ddWA-^;-;K 98:2> v/v ) TiRftli U &fe7e;U 
7/X (I50mg > 94. 9X ) %'&tc 0 (I35mg ^ 0. 254mmol ) 

(5ml ) C&#U 7- M 7A> h+IM K (4mg ) £ ^Tftn s l^&(CT30 
^ra«H$Lfco mt (0. lral ) £Sn*.fcSU &8fE*«ES*U M^ltSSxf 

'J ^y;U^®^ u-7 h^'77-( - (^t>-ftKxf;k 2:3 . v/v ) "CfSfiU 
Hfettttfet LT^S-fb^ (H5mg % 89. 986 ) £#£ 0 
^H-NMR(CDClg-CDgOD) ; a v -©fc#JSWf „ ■ 

(B) N-tert- 7* N + ->77 ;U*-;U7 xx;l/7 7X ;U-cis-4-(p- V fr^y X)l>* — ;U 

7°q <J > 2-t7f;H; F 

(A) T'?#£ft/c N-tert- 7* h + ■> A ;l/ *" x ;l/ 7 x x ;l/ 7 7 x ;l/-cis-4- Ko 
*->7°p'J > 2-t7f;l/7; K (80mg) f" U > (3ml ) KigJSU 4- 
( Vt+JVTI t°'J-^> (70mg) tg^p-h;l/x>x;^x.;U (89mg) £Jnx.^ 
4 M^L^o &{fcp- Wl^>x;U*-;b (90mg) £&flD U $ £ K16H#M# 
L/c 0 El£ft*ftaxf-;U-1 &££i?7k?§$K:9-KU W«ii*fiafn^»7jc*^- 
MJ*A7K«*U t&5fti£&7jcTife*iK ffiK^/*** &$£MflEg 
*U |fe7€;l'7rXtltiI^i (I05mg . 5£i:ft) 

(C) N-tert- 7*>*v/*;U**i;U7i-;U7 7-;U-trans-4- 7 v 5 K 7° o U >2- 
7-7 5^7 $ K 

(B) T#£tifc N-tert- 7* h*->#^#— ^7*— ;W7 5— ;W-cis-4-(p- 

7DiJ>2-7-7f/l'7; K (I05mg ) £DMF (4ml ) -7K (0. 

38 



# # 

WO 98/17625 PCT/JP97/03812 

5ml ) CggL, 7 h V V J* (I7mg) 80t;T-5 MS&L/c £j£ 

fe^t>-^if^ (l:l . v/v ) -7KK#KU WM£*T8fc#K 

iJ*^;U5¥Ji^ov ^'77^- C^*-y->-ftKif-^K 2:1 N v/v ) TflNKU 

ife7 ; &;l/7rXiLTSM^i (65mg, 81.3% ) £?#/c 0 

(D) 7 x— ;U7 7— ;U-trans-4- 7*d 'J >2-t7f^7; K 

(C) -C?#bftfcN-tert- 7' b *->77;U*'-;U7 i-;U7 5-rt>-trans-4- 7i>K 
7°p 'J > 2- ^7f-;U7S K (65mg) (3ml ) Kj&flfU 10% /<5^ 

*A£*£x/<-r;l/2ffflD*. N 7K*»ffl«T (1 5tflE) 5 ^Hi*j$Lfco 
it£Lfc*gL *§JO*U M^K^**^ (6ml ) StfSiglfc (1ml ) £flD;i. 

mM4k&Vd (55mg, 95K ) £ZL*SKt££ LTfcfco 

^-NMRCCDClg-CDgOD, 1:1, v/v) 6 :2. 50C2H, m), 3. 20C3H, m), 3. 97(2H, m), 4. 48C1H, 
t, J=7. 3Hz), 4. 99C1H, m), 7. 30(5H, m), 7. 45(2H, m), 7. 82(3H, m), 8. 27QH, s). 
FAB-MS ;m/z:403(MH + ). 

LUMMS] **7 i -7U7 7-;l'-cis-4- 7;/7o'J>2-^7f^7; K 
N-tert- 7' Y*i/ii)\t 7 x—;U7? — > £trans-4-'W Kp*->7°o 
'J > 2-t7f-;i/7; Kfr&^J&flJl tPfeo^ftKJ: *) ~^±g<t Ltifc 0 
^-NMRCCDClg-CDgOD, 1:1, v/v) <5 :2. 18C2H, m), 2. 26C1-H. m), 2. 78(3H,m), 3. 88(1H, 
m), 4. 12C1H, m). 4. 23C1H. dd, J=ll. 5, 5. 8Hz), 4. 3K1H, t. J=6. 2Hz), 4. 92 0H, dd, J=9. 
2, 3. 3Hz), 7. 27(5H, m), 7. 45(2H, m), 7. 40C1H, m), 7. 80C3H, m), 8. 26C1H, d, J=l. 7Hz). 
FAB-MS;m/z:417(MH + ). 

IgMffl*] x-;U7 7-;U-trans-4- 7 i J 7°n y >2-^7 f-;U7 ^ K 

N-tert- 7* h + ->*^- Wt7 x — ;l/7 7- > £trans-4-'W Kp + ->7°p 
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»J> 2-t7f;l/7; Kfrfc^Sfcflll tHfilOJSici 9 N-tert- yh + ->*^ 
— ;U*^7x— ;U7 7— ;l/-trans-4- Ko + '>7d'J >2-t7f;l/7; K££ 

^-NMRCCDClg-CDgOD, 1:1, v/v) 5:2. 20 (2H, m), 2. 53 (2H, m), 2. 82(2H, m), 3. 97(2H, , 
m), 4. 17C1H, m), 4. 36C1H, t, J=6. 1Hz), 4. 98C1H, dd. J=8. 0, 6. 5Hz), 7. 22(1H, m), 7. 31 
(4H, m), 7. 42C2H, m), 7. 58C1H. dd, J =8. 8, 2. 0Hz). 7. 79C3H. m), 8. 22C1H, m). 
FAB-MS;m/z:417(MH + ). 

CH»J5] .* ; e7x-yl'77-;Kis-4-(/ l Jy/l'7;;) T'd'JV 2-^7 
f-^7 $ K 



(A) N-tert- 7* h + ->*;UsK— 7 x — ;ut 7— 7i/-cis-4-(^ U ->;U7 ^ y ) 
7° a 'J > 2- ^7^;U7 5 K 

HSfiiW ©^fiWfHMfcs N-tert- 7' h ti/A^^-^^t? x— ;l/7 ?-)l-cis 
-4- 7 ; y 7°o 'J > i K (55mg N 0. 106mmol ) RtfN-tert- 7* ^*- 

-;/£ "J > (20mg. 0. lHmmol ) £DMF (1.5ml ) KjgfiSU HOBt (14mg 

) N h 'JxW; > (0.03ml) . &tfWSCD-. HC1 (25mg) £7jc#T2J0/U ^ 
^(CT4 B#M#L/c 0 Sft^M^f-^- l'S£i£&7kig«K#BEU III 

4- (^D D^M->^y-;k 97:3x v/v ) TfiHRU Iife7^;b7 7 X t L 
T^JS-fb^ (59mgs 83% ) £ftfc 0 

(B) **7 x-;l/7 7-;U-cis-4-(/'J ->^7 5 /) 7°o U > 2-^-7^;l/7^ K 
(A) b ft N-tert- 7' K * •> £ ^-^^^7 x -)lf 5 -;U-cis-4-(/ U 

•>;U7$7) 7°dU> 2-t7f^7; K (59mg) (3ml ) S^lt 

1* (0.75ml) ^fi»CT3 Pf HH!i#Lfco »&*$ES*Lfc& N m'SWlK 
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*&U &«tLTliUi (50mg. mMIfy) &rm$mt LTfttZo [ e-mr 
(CDClg-CDgOD, 1 : 1. v/v) 6 :2. 05C1H, m),2. 20(2H, m), 2. 74C1H, n). 2. 81 (2H, m), 3. 52 
(1H, m), 3. 63C2H. s), 4. 08C1H, dd, J=10. 0. 6. 8Hz), 4. 27C1H, t, J=5. 2Hz). 4. 58C1H, m), 
4. 76C1H, t, J=7. 8Hz), 7. 30C5H, m), 7. 43C2H, m), 7. 58C1H. m), 7. 78(3H, m), 8. 24C1H, d, 
J=1.8Hz). 

FAB-MS ;m/z: 474 (MH + ). 

[&860II6] **7x-;U7 7-;l/-cis-4-(7 7-^7 i /) 7°d >J > 2-^7 
^;U7 i K 

H»J5 tPflS©^*felc«fc»3N N-tert- /h + y^M'-Wt?^-^?- 
;U-cis-4- 7; / /o'J > 2-^7^;U7^ K&tfN-tert- 7' h * •> ij jUtf-jlT 

^-NMRCCDClg-CDgOD, 1:1, v/v) 5 :1. 47C3H, d, J=7. 1Hz), 2. 06C1H. id), 2. 20C2H, m). 
2. 75C1H, m), 2. 83C2H, m), 3. 45C1H, dd, J=10. 2, 7. 0Hz), 4. 00C1H, dd, J=10. 2, 3. 7Hz), 
4. 3K1H, t, J=5. 8Hz), 4. 57C1H, m), 4. 77C1H, m), 7. 22QH, m), 7. 3K4H, m), 7. 4K1H, m), 
7. 45X1H, m), 7. 60C1H, dd, J=8. 8, 2. 2Hz), 7. 80(3H, m), 8. 24C1H, d, J=2. 0Hz). 
FAB-MS ;m/z: 489 (MH + ). 



Mf5#J7] i-;l/77-;Hrans-4-(/'J ; / ) 7d 'J > 2- 

^-7^;U7 ^ K 

HSI^JS ^^©^i&Kcfc ||fJ4 "CW^tlfc N-tert- 7* h + > t) JUtf—j], 
*t7 x-;U7 7-;U-trans-4- 7^y7°D»J> 2-^7^;U7^ K&tfN-tert 
- 7* h + v/*;ud-:^;u^y •> >fr&~£lfci£<b UTftfco 
^-NMRCCDClg-CDgOD, 1 : 1, v/v) 5 :2. 19C2H. in), 2. 33C1H, m), 2. 46C1H, m), 2. 82(2H, 
t, J=8. 0Hz), 3. 75(2H, s), 3. 70-3- 90C2H, a), 4. 34C1H, brs), 4. 62(1H, brs), 7. 20-7. 30 
(5H, m), 7. 40C2H, m), 7. 58C1H, d, J=8. 6Hz), 7. 72C1H, d, J=8. 0Hz), 7. 78C2H, m). 8. 2K1H, 
brs). 

FAB-MS ;m/z: 474 (MH + ). 
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[HifeflJ 8 ] 7 x - ;l/7 7 i^-trans-4-(7 7 - 4^7 ; y ) ^ d 'J > 2- 

H«J7 <tEt»©£ftK«fc>K N-tert- 7* h 4- •> ft ;l/tf.=Jl/** 7 x -^7 5 - 
;U-trans-4- 7 5 J 7°d 'J > l-j-Vf-^T I K&tfN-tert- 7' h + v^^^-^U 
77->*^-M^t tt#/:, 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) 5 : 1. 57C3H, d, J=7. 0Hz), 2. 22C2H. m). 2. 37C1H, m), 
2. 48C1H, m), 2. 87C2H, t, J =8. 2Hz), 3. 85C2H, ra), 4. 15C1H, m), 4. 38C1H, t, J=5. 6Hz), 4. 
62C1H, brs), 7. 25C1H, a), 7. 34(4H, id), 7. 43C2H, m), 7. 62C1H, dd, J=8. 8, 1. 9Hz), 7. 77 
(1H. d, J=8. 0Hz), 7. 82(2H, m), 8. 24C1H, brs). 
FAB-MS ;m/z: 488 (MH + ). 

[Hife0!I9] 7 x— ;U7 5— ;U-trans-4- 7 i J 7°n y > 5— f >^_;U7 

i K 

(A) N-tert- 7* h + ->*;U?J?— ;U-trans-4- Ko^->7°o >J > 5—f ;U 
7; K 

N-tert- 7' h + i/*;U?K— ;U-trans-4- F'o^- ->7°d D > (4. 89g . 21. lmmol 
) M5-7;;-f>/> (3.0g. 22. 5mmol) fcgfty^U^ (200ml ) C&JS? 
. Ln HOBt (2. 9g) > h «Jxf-;U7 S > (3ml ) . HC1 (4.6g) £*#T 

jjn*> M»CT4^KJl^Lfc, »fiE£3aBES*L*:8U SStt*ft9xf;l/- 
1 U W««*«SfD^K**7- h 'J "7 AtK?§^n g&fO^ii 

fiS-JK 95:5. v/v ) TfiMKU &§fe7*- ;U7 r X £ LT&JBft^ (7. 06g . 
97X) *»fc„ 

^-NHRCCDClg-CDgOD, 1 : 1, v/v) <5 : 1. 38. 1. 47(total 9H, each s). 2. 08C3H, m), 2. 27 
(1H. m), 2. 87(4H, ra), 3. 50C1H, m). 3. 62C1H. dd, J=ll. 4, 4. 0Hz), 4. 43(2H. m), 7. 14(1H, 
m),7. 26(lH,m),7.46(lH,brs). 
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(B) N-tert- 7' h * v#;U**x;l/-cis-4-(p- h vUx >x;l/*x;U;t- + •>) 7°n U > 

(A) T#bftfcN-tert- 7* h * -> 77 ;U^ — ;l/-trans-4- >W Kn**>7°nU >5 
-^>^'x;l/7$ K (3.0gs 8. 66mmol) £THF (50mL) K©jj?U *?frT\ h U 7 
x jl;U*X7 4> (2.73g, 1.2 s (0. 4ml „ 1.2 *;USfi) , v> 
xf;H7-^;^>->^ h (1.64ml, 1.2 £JH»*s 
CU'Loo, 7 B#FM$Lfc 0 hU7i-;l'*77-f > CI. lg) . (0.166ml 

) N i?jL^;i/T'/^*;U'K+->U- h (0.683ml ) £i£fln U 14B#R8«#Lfc:8L 

.\/>~i£4k/ f-U>-7* h 95:5, v/v ) Tfjf $g U (4. 37g ) £ 

&fco Cti^THF (50ml) KjgJSU ?Jc?#Tl S^TfcK-fb^ h U «7 A7jc»«[ (20ml) 

tefe^^ (3. 80g ) £#fc„ £t>K. (50ml ) K 

£#U *^T4-( t°U^> (3. Og) . ig-ftp- h;loL>x;u*.^ 

^ (3.3g) muKZ2mmm$btz 0 jgfiE£«Es*u mmzBWL*- 

7t^7 7 XtltII^i (3.87g . 87% ) %mtz 0 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) 6 : 1. 40C9H. m), 2. 09C2H, m), 2. 21 (1H, m), 2. 40(3H, 
s), 2. 88C4H, m), 3. 69C2H, m), 4. 32C1H, m), 5. 16C1H, brs). 7. 15 (2H, m). 7. 30C2H, d, J= 
7. 3Hz), 7. 36C1H, s), 7. 72(2H, d. J=8. 3Hz). 

(C) N-tert- 7* h + ->77;ut*-;u^ : &7 x— ;U75-;U-cis-4-(p- h;Ux>z;l/* 
-;U^+->) 7°a U > 5-^>^'-^T5 K 

(B) T^fb ft*: N-tert- 7* h * ->77 ;l/?Kx;l/-cis-4-(p- h ;l^x >*;U*x;i/** 
•» 7°o >J > 5-f y?-)VT = K (1. 85g „ 3. 70mmol) &i&4t/ * U > (20ml) 
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KgJBU MTh'J7;l/tDft» (10ml) £Jn*.. g£Kt3.5 t»Lt, 

l>y (50ml) JC2§£?^ N-tert- 7' h + ->*;l'^-;^ ; &7x^l/7 7-> (1. 
Og) > HOBt (500mg ) , h 'Jxf;l/j ; > (1.54ml) £2J0;U 7j<&TWSCD- HC1 
(780mg ) ZMx-Ko MKT24l$HJ!t#8L &«t*«BE§£ U MfefcHfeBfci 

A-7-ir h > N 9:Kv/v ) TNfiHR U |fe7^77Xt (2. 09g . 

,85*0 &Wfc 0 

^-NMRCCDClg-CDjOD. l:l,v/v) <5 : o - ^ v - Oti &8?#r-?£ 1% 

(D) 7 x-;U7 7-/U-trans-4- 7; 7 7°d 'J >5-^T y^—JUT i K 

(C) T|§£ ft N-tert- 7* h * > 73 ;U^-;U* * 7 x -/U7 5 -;U-cis-4-(p- 
h;Ux>7.;l/^^;U^- + ->) 7°n U > H>^7; F> £ l tUtR© 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) 6 :2. 05(2H, m), 2. 18(2H, m), 2. 48(2H, m), 2. 82(6H, 
m), 3. 87C1H, dd, J=ll. 4, 4. 2Hz). 3. 98C1H, dd. J=ll. 4, 6. 2Hz), 4. 23(1H, m), 4. 35C1H, 
t,J=5.5Hz),7. 10-7.50(8H,m). 
FAB-MS ;m/z: 407 (MH + ). 

[£0fe0>JlO] ^t7x-^75-^-cis-4- 7;y7 c o'J> S-'f 5 
K 

(A) N-tert- 7* h *$/#;U#-;U-trans-4-(p- h;bx>x;l/^-;U^- + ->) 7°n >J 
> 5--T >^-^7 $ K 
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^W9(A)T#^n/cN-tert- 7* h * -> * ;UsK-;U-trans-4- Ko + ->7°n 
D> 5-T>^-;U7$ K (2. 0gs5. 77mmol ) &&tt,tT]s> (50ml) CgfL, 

7K^T4-( ^yf/i/j;;) \£Vi?> C1.4lg) &tfi&fl:p- h;ux>x;i/*-;u (l. 
65g ) £iD;U ^C'T23B#rBl»L^ 0 S-fkp- h > ;uu*-;u (825mg ) N 

4- ( 7) t°'J V> (705mg ) £i£in U 8 B#Hii#Lfc„ &J££«E 

»»*«M*U ife7*;l'7 7^il/TSIBM (2.87g .99.31 ) 

^-NMRCCDClg-CDgOD, 1:1, v/v) 5: n-^v-OfcJ&JSMff'rfc"^ 

(B) x-;l/7 7-;l/-cis-4- 7 ^ > 7"n 'J >5— < y¥-)VT I K 

(A) T^#t> n/c N-tert- 7* h + ->#;Utf;-;U-trans-4-(p- h ;l>x >x;U*— 
7°d'J> 5-' f >^-^7; K&tfN-tert- r^^W-Mt7i- 

^-NMRCDgO) 5 : 1. 93C2H, m), 2. 12C3H, m), 2. 65C2H, n), 2. 75(5H, m), 3. 97(1H, m), 4. 
04C1H, m), 4. 27C1H, t, J=5. 9Hz), 4. 67(2H, m), 7. 0-7. 30(8H, a). 
FAB-MS ;m/z: 407 (MH + ). 

[HMJ11] ' **7x-^7 7-^-trans-4-(^y ;/) 7°p U > 

5- ^ 7 ^ K 

IlfPJS N-tert- 7' h*->#;u#— ;U-trans-4- 7 ^ y 7°o 'J > 

5 T ^>^^.;U7$ KWN-tert- 7* h 4- frtf—jUir <l •> >frZ&MmS tm 

^-NMRCDgO) <5 : 1. 93C2H, m), 2. 14C2H, m), 2. 25C1H. m)', 2. 35QH, m), 2. 75C6H, m), 3. 
50C1H, m), 3. 72C3H, m), 4. 27C1H, m), 4. 49C1H. m), 4. 65C1H. t, J=7. 3Hz), 7. 24C8H, m). 

[HJfi0J12] D-*t7 i-;U7 7— >U-trans-4-(^U ->;b7 $ 7 ) 7°p U > 5 
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HJ(6^J9(B)Tl#^n/cN-tert- 7' h + > 2/ ;U^-^-cis-4-(p- Y to*. > x 
;U*+->) 7°d 'J > 5-f >^-^7S KWD-tert- 7* h * •> £ ;U#.=.;U** 7 

*€• 7 jl-JIT 7-;U-trans-4- TU^o'J >5— f >P-JUT i -K^Jffi Lfc 0 
&(^T% f§£ftfcD-N-tert- 7' K + •> * JVt"— Jit * 7 x — Jl7 y -;U-trans 
-4- 7 $ J 7°u U > 5-' f >^-;UT $ K&tfN-tert- 7* h + ->^;U^C^;U^ ij -> 

^-NMRCDgO) <5 : 1. 92C2H, quint, J=7. 3Hz), 2. 05-2. 20C3H, m), 2. 20-2. 30C1H, m), 2. 
55-2. 80(6H, m), 3. 08C1H, dd, J=10. 3, 6. 4Hz), 3. 56C1H, d, J=16. 1Hz). 3. 67C1H, d, J=16. 
1Hz), 3. 78C1H, dd, J=10- 3, 6. 3), 4. 20C1H, t, J =5. 9Hz), 4. 33C1H, dd, J =9. 3, 4. 4Hz). 4. 
41 (1H, quint, J=6. 8Hz), 6. 80-7. 30(8H, m). 
FAB-MS ; in/ z: 464 (MH + ). 

TtfSfrtit (C 26 H 33 N 5 0 3 -2HC1 -1.5H 2 0 iLT) : 
ff-JHI : C,55.42;H. 6.80;N, 12. 43. 
: C, 55.09;H, 6.82;N, 12. 09. 

[i»J13] *t 7 x-;U7 5-;M)-trans-4- 'J -> ;U7 $ J ) 7° o V > 
5-^ >^;U7 $ K 

£ifcfetfe©;fr£^#£ft£D-cis-4-'W Kn + i/7°D y tWim® 
ifr&irTN-tert- 7* h 4- > * ;Ustf.=.;U* * 7 x — JlT 5 — A>-D-trans-4- T I J ~f 
□ •J> 5-< >^^;U7 ^ K££j5fcLfco 

#£ftfcN-tert- 7> * 5/ — 7 x — ;l/7 7 — ;U-D-trans 
-4- 7 ; ; 7°d 'J > 5--T yjf—frT i K&O'N-tert- 7* h * ^ ij )l#-)l>? 'J •> 

^-NMRCDgO) <5 : 1. 93C2H, quint, J=7. 3Hz), 2. 05-2. 20(3H, m), 2. 20-2. 30C1H, m), 2. 
55-2. 80C6H, m), 3. 08(1H, dd, J=10. 3, 6. 3Hz), 3. 57C1H, d, J=16. 1Hz), 3. 67C1H, d, J=16. 
1Hz), 3- 79C1H. dd, J=10. 3, 6. 8), 4. 15-4. 25C1H, m), 4. 33(1H, dd, J=8. 8, 4. 4Hz). 4. 41 
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(1H. quint, J=6. 8Hz), 6. 80-7. 30(8H, m). 
FAB-MS ;m/z: 464 (MH + ). 
7C##tfr(C 26 H 33 N 5 0 3 -2HC1 -2H 2 0 tbX): 

if3HI:C. 54. 54;H,6. 87 ;N. 12. 23. 

»Mit:C,54.59;H, 6.93; N, 11.99. 

[HI^iJH] x-;U75-;l/-trans-4-(1f i/ fry I J ) 7°n U >5- 

HJ&W T^bftfcN-tert- 7' h 4- •> * ;l"-tf-;U* * 7 x -;U7 5 — ;U-trans 
-4- 7 i J 7° a U > 5-' T y?=-)\/T 5 K3OT-tert- 7* h + sJ-:r:;U-!f;Urj 



H-NMRCDgO) 5 : 1. 97C2H, quint, J=7. 3Hz), 2. 10-2. 20C2H, m), 2. 25-2. 40(2H, m), 2. 
65-2. 90C6H, m), 2. 69C3H, s), 3. 40-3. 50C1H, m), 3. 7K1H, dd, J=ll. 2, 5. 4Hz). 3. 79C2H, 
s), 4. 20-4. 30C1H, m), 4. 45-4. 55C1H. m). 4. 65QH, t, J=7. 8Hz), 7. 10-7. 35(8H, m). FAB 
-MS;m/z:478(MH + ). 

TtmfttiT (C 27 H 35 N 5 0g-2HCl -1. 5H 2 0 t LT) : 
thrill : C 56. 15;H, 6.98;N, 12. 13. 
MJ-ft : C, 56.41 ;H, 7.09; N, 12.03- 

**7x-;l/7 7-;U-trans-4-(77— ;U7 5 7°o 'J >5-^ > 

^ji;UT $ K 

M#J9 T#&ftfcN-tert- 7* K + -> # ;l/-trans-4- 7 $ / 7° n 'J > 5- 

-T>^^;U7i K&tfN-tert- 7'h + y*W-^7 7->^b^J5 tffl&Q 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) 5 :1. 53(3H, d, J=6,8Hz), 2. 05C2H, id), 2. 17C2H, m), 
2. 27QH, m), 2. 40C1H. m), 2. 83(6H, m), 3. 69C2H, m), 4. 0K1H, m), 4. 34C1H, t, J=5. 9Hz), 
4. 54C1H, m), 4. 75(1H, t, J=6. 8Hz), 7. 12C1H, m), 7. 20 (1H, m), 7. 30C5H, m), 7. 45C1H, brs).. 
FAB-MS ;ro/z: 478 (M + ). 
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IMMmW 7 j - ;l/7 5 - ;l/-trans-4-(D-7 7 - ; ; ) 7°p >J >5- 

IIWJ9 -C#S>ftfcN-tert- 7' h * •> 77 ;U^-;P-trans-4- 7 $ / 7°p 'J >5- 
^>^;U7^ K&tfD-N-tert- 7' h + > £ ;U 7 5 - >fr £>HM#J5 <bp|:|$ 

^-NMRCDg'O) 5 : 1. 42C3H, d, J=6. 8Hz), 1. 96C2H, m), 2. 14C2H. m), 2. 30 (2H, m), 2. 78(6H, 
b), 3. 38C1H, in), 3. 63C1H. m), 3. 94(1H. m), 4. 2K1H, t, J=5. 9Hz), 4. 51 (1H, m). 7. 0-7. 
30(8H.m), 

FAB-MS ;m/z: 478 (MH + ). 

IMMfflW ^^7 x-;U77-;U-trans-4-(2-7 ;7-2- y f^7o 1: t-^ 
7^y)7°Pl)> 5--f>y-^7; F 

H!fli#iJ9 T&S>ttfcN-tert- 7* h * •> #;U*K.=.;i/** 7 x ^;b7 5 -^-trans 
-4- 7 ; J 7°p U > 5-^ >^;U7 ^ K&tfN-tert- 7* it/ f- 

^-NMRCDgO) 5 : 1. 53C6H, s), 1. 99C2H, quint, J=7. 8Hz). 2. 15-2. 20C2H, in), 2. 25-2. 
40C2H, m), 2. 65-2. 85C6H, m), 3. 4K1H, dd, J=10. 7, 4. 4Hz), 3. 67C1H, dd. J=10. 7, 5. 9Hz), 
4. 22C1H, t, J =5. 4Hz), 4. 50-4. 55UH, m), 4. 68C1H, t, J=7. 3Hz), 7. 10-7. 35(8H, m). FAB 
-MS;ni/z:492(MH + ). 

itmfrtit (C 28 Hg 7 N 5 0 3 -2HCl - 1. 5H 2 0 ill) : 
ft-JUS : C, 56. 85;H, 7. 16;N, 11. 84. 
HffllJIi : C, 56. 80;H, 7.32 :N, 11.63. 

[HH#J18] **7x-;U7 7-;l/-trans-4-(l-7 5 J •> ? p 7*d/n° > 77 ;U4?— 
^7^y)7°p | J> 5-^>^0bTi"K 

T^ft/cN-tert- 7' h * -> ii Jltf—Jl** 7 x -=.;U7 7 -;U-trans 
-4- 7 S J 7°p D > 5-' ( >^-;U7 i KSCfl-N-tert- 7* h * > *yU**-;U7 $ 
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/C 0 

^-NMRCDgO) <5 : 1. 35-1. 55C4H, m). 1. 98C2H, quint, J=7, 3Hz), 2. 10-2. 20C2H, in), 2. 
25-2. 35C2H, m), 2. 65-2. 85(6H, m), 3. 38QH, dd, J=l 1. 2, 4. 9Hz), 3. 65C1H. dd. J=ll. 2, 
5. 9Hz), 4. 23C1H, t, J=5. 9Hz), 4. 45-4. 55C1H, m), 4. 65(1H, t, J=7. 8Hz), 7. .10-7. 40C8H," 
m). 

FAB-MS ; ra/z : 49 1 (M2H + ). 

7C###f (C 28 H 35 N 5 Og-2HCl -1. 5H 2 0 t IT) : 
thftffi : C, 57. 04;H, 6. 84;N. 11. 88. 



mm : C, 57. 06;H,7.05;N, 11.61. 

[fdi#lJ19] s}-^7x-;U7 7— ^-trans-4-(*U;l/T$ y) 7n ij >5-^ >^ 



-4- 7 ; y 7°d 'J > 5--T >^-;U7 ^ K&tfN-tert- 7' h + •> £ ;U**r.;n? >J > 

frb^»J5 £|!31i®#&£^T LTUfc, 

^-NMRCDgO) 6 : 1. 96C2H, quint, J=7. 3Hz), 2. 10-2. 20C2H, in), 2. 20-2. 45C2H, m), 2. 

65-2. 85C6H, m), 3. 50C1H, dd,J=ll. 2, 3. 4Hz), 3. 75C1H, dd, J=ll. 2, 5. 9Hz), 3. 86QH, 

dd, J=12. 5, 5. 7Hz), 3. 89C1H, dd, J=12. 5, 4. 2Hz), 3. 95-4. 00C1H. m), 4. 27(1H, t, J=5. 

4Hz), 4. 45-4. 55C1H, m), 4. 65(1H, t, J=7. 8Hz), 7. 05-7. 35(8H, m). 

FAB-MS ;m/z: 494 (MH + ). 

7G*#«r < C 27 H 35 N 5°4* 2HC1 " 1- 5H 2 0 iUT) : 

ffJM : C, 54. 64 ;H, 6. 79; N, 11. 80.' 
' HfflMBL : C, 54.40 ;H, 6.84;N, 11.42. 

Mttl#>J20] **7 x -frT'b ^;U-trans-4-(D--t 'J ;U7 ; y ) 7°n 'J >5-> f > 

II T*&fc>ftfcN-tert- ^ h + ;U«H-;u*t 7 x -;U7 5 — ;U-trans 
-4- 7;;7d'J > 5-f >^-;U7 S K&tfD-N-tert- 7 h * -> tUUtf-jl-t >J 



:»J9 T-ftfctifcN-tert- 7* h + ;l/#.=.;l/** 7 x ^;U7 7 -;l>-trans 
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^-NMRCDgO) <5 : 1. 96C2H, quint, J=7. 3Hz), 2. 10-2. 20C2H, m), 2. 25-2. 40C2H, m). 2. 

65-2. 85(6H, m), 3. 40-3. 50C1H, m), 3. 70(1H, dd, J=ll. 2, 5. 9Hz), 3. 83C1H, dd, J=12. 7, 

5. 4Hz), 3. 88C1H, dd, J-12. 7, 3. 9Hz). 4. 00C1H, dd, J=5. 4, 3. 9Hz), 4. 25C1H, t, J=5. 4Hz), 

4. 45-4. 55C1H, m), 4. 65C1H, t, J=7. 8Hz), 7. 05-7. 

FAB-MS ;m/z: 494 (MH + ). 

Ttmftffi (C 27 H 35 N 5 0 4 -2HC1 -2H 2 0 t LT) : 

tt-#ia : C, 53. 82;H, 6.86 ;N, 11. 62. 

mm : C, 54. 13; H, 6.79; N, 11.56. 

[§!£fe#iJ21] x-;U7 5-/U-trans-4-()e- 7 )l>* o T v -)^T I J ) 

7° p U > 5-f >y^.;U7 ^ K 

HJfeW -C?#bn^N-tert- 7' V * i/ ii )\/$.-)V*?=7 * ^.;U7 5 -;U-trans 
-4- 7 ; 7 7° □ 'J > 5— T yf-)VT ^ K&O'N-tert- 7' h + ->*;u^-;l/- £- 

• ^ft^A : ^-NMRCDgO) 8 : 1. 92(2H, quint, J=7. 3Hz), 2. 05-2. 15C2H, m), 2. 20-2. 
40C2H, m), 2. 60-2. 80C6H, m), 3. 36C1H, brd, J=10. 7Hz), 3. 6K1H, dd, J=10. 7. 5. 4Hz), 
4. 10-4. 30C2H, m), 4. 40-4. 50C1H, m), 4. 6K1H, t, J=7. 8Hz), 4. 65-4. 85C2H, m), 7. 00- 
7. 30(8H,m). 

FAB-MS ;m/z: 496 (MH + ). 

itmftffi (C 27 H 34 FN 5 0 3 -2HC1 -2H 2 0 t LT) : 
fHfcil : C.53. 64 ;H, 6. 67; N, 11. 58. 
%mm : C, 53.79 ;H, 6.61 ;N, 11. 51. 

• m&W* ■ h-MRCd 2 0) 6 : 1. 92C2H, quint, J=7. 3Hz), 2. 05-2. 15C2H, in), 2. 20-2. 
40C2H, m), 2. 55-2. 80C6H, in), 3. 40-3. 50C1H, m), 3. 7K1H, dd, J-ll. 2. 5. 9Hz), 4. 10-4. 
30C2H, m), 4. 40-4. 50C1H, m), 4. 6K1H, t, J=7. 8Hz), 4. 65-4. 85C2H, m), 7. 00-7. 30(8H, 
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. m). - 
FAB-MS ; m, z: 496 (MH + ). 

Tt^frVr (C 27 Hg 4 FN 5 0 3 -2HC1 -2. 5H 2 0 t LT) : 
ftW-m : C, 52. 85;H. 6.74;N. 11.41. 
: C 52. 88;H, 6. 64;N, 11. 37. 

CIWJ22] x-;U7 7-;U-trans-4-((S)-2-7 ^ J -3- 7 x .=.■;!/ 7* n fcf 

;U7 i /) 7°n "J > .5-^ >/-^7 $ K 

IPJ9 T'#t>n/cN-tert- 7' h + ^**-;l/-trans-4- 7;;/oiJ >5- 
^>y-^7; K (lOOmg . 0. 197mmol ) 2£tfN-tert- ^h + y*;^-^!- 
" ;i/77-t-;l/ (59mg) (4ml ) K$gfl?U jft^Tx &Wl (0.056ml 

) * •>7y7jc3R-fbH-5*7 v h 'J -7 A (15mg) *JdA^ MICT1.5 B#lffli*#Lfco 

i^v^77^ - (? no*;l/A-^ y -;K 96: 4. v/v ) TftSU M 
fe7^7 7 X (141mg ) £ftfc 0 B&tyKVt^y (5ml ) 

St (0.75ml) SriP*., gfcKTl.5 ^^Ufc 0 

**if>-#fr£Slte%i&U 6feft3fc£LT^j&rb£«Kj (122mg . 97SK ) 

^-NMRCDgO) 8 :1.91(2H,m).2.09(2H,m),2. 33(2H, t, 1=6. 6Hz). 2. 60-3. 10(9H,m), 
3. 47C2H. m). 3. 68(2H, m). 3. 82C1H. m). 4. 18C1H. m), 7. 0-7. 40C13H. m). 
FAB-MS ;m/z: 540 (MH + ). 

[H^J23] x-;U7Ti=-';l/-trans-4-(7 x-J^T 5 -JU7 ;7) 7°p 'J 

>5-^f >^*^;U7 $ K 

HWJ9 T?#£ft/:N-tert- 7* h * S/* ;l/-trans-4- 7;7 7d'J>5- 

-f>y^;U7i KXtfN-tert- 7* h * ->77 ;U^^.;U7 x -;U7 7 - >fr t>HM^J5 
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^-NMRCCDClg-CDgOD, 1 : 1, v/v) 6 :2. 06 (2H, m), 2. 18C4H, m), 2. 79(2H, t, J=8: 3Hz), 

2. 86C4H, m), 3. 03C1H, dd. J=14. 2, 8. 8Hz), 3. 27C1H, m), 3. 73C1H, dd, J=10. 7, 3. 4Hz), 

3. 80C1H, dd, J=10. 7, 5. 4Hz). 4. 17C1H, dd, J=8. 3, 6. 4Hz), 4. 32(1H, t, J=5. 9Hz), 4. 52 
(1H, m), 4. 66C1H. t, J=7. 8Hz), 7. 10-7. 45C13H, id). 

FAB-MS; m/z: 554 (MH + ). 

[H»J24] 7 x-;U7 5-;U-trans-4-(3i-^-f-;U7 ^ / ) 7n ij >5- 

TffbftfcN-tert- 7* h 4- •> * ;U**-/U-trans-4- 7 ^ / 7°o U >5- 
4 y^-jUT i K^^'N(l)-tert-7* ^v/^;U#^;U-N(5)-tert- 7* b*v#;l/*" 

1H-NMRCD20) 5 : 1. 74(2H, m), 1. 94(2H, m), 2. 01 (2H, m), 2. 20C2H, in), 2. 38(2H, m), 2. 
83C6H, m), 3. 03(2H, m), 3. 58C1H, dd, J=10. 7, 3. 4Hz), 3.-84C2H, dd, J=10. 7, 5. 8Hz), 3. 
99C1H, t, J=6. 8Hz), 4. 35C1H, t. J =5. 9Hz), 4. 58C1H, m), 4. 74(1H, t, J=7. 3Hz), 7. 3K8H, 
m). 

[H»J25] **7x-;U75-;i/-trans-4-(^;U^ S ;U7 5 >/) 7°o 'J >5- 

Hifc0!l9 T'#£ftfcN-tert- 7* h + -> ;U-trans-4- 7;/7n«J>5-' 

>^r.;UT ^ KXtfN-tert- 7* h + ->^;U^-;U^;U^ = >®tert- 7f;bx^ 

^H-NMR(CDgOD) <5 :2. 06(2H, m), 2. 16C4H, m), 2. 30C1H. m), 2. 42(1H, in), 2. 53C2H, m), 
2. 84C6H. m), 3. 80C2H, m), 4. 0K1H, m). 4. 35(1H, t, J=5. 8Hz), 4. 56C1H, m), 4. 76C1H, t, 
J=7.7Hz),7. 1-7. 5(8H,m). 

l$kMM2b] 7 x-;U7 7-^-trans-4-(3-7 ^ J 7° n \£ir-J^T $ J ) 

7°o "J > 5- W >^-;U7 5 K 
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H#6W T'ff^ti/cN-tert- 7' h * •> # * 7-x -;U7 7 — ;U-trans 

-4- 7;; 7°p 'J > 5-f >^-;U7 S K&tfN-tert- 7' h * •> ij ;U+: jl;u- 

^-NMRCDgO) tf : 1. 98(2H, quint, J=7. 3Hz), 2. 10-2. 20C2H, m), 2. 20-2. 40(2H, m), 2. 

59C2H, t, J=6. 8Hz), 2. 65-2. 85C6H. m), 3. 19C2H, t, J=6. 8Hz), 3. 40-3. 50C1H, m), 3. 69 

(1H, dd, J=ll. 2, 5. 9Hz). 4. 26C1H, t, J=5. 9Hz), 4. 40-4. 50C1H, m), 4. 65C1H, t, J=7. 8Hz), 

7. 10-7. 35C8U, m). 

FAB-MS ;m/z: 478 (MH + ). 

TtmfrVr (C 27 H 35 N 5 Og-2HCl -2H 2 0 t LT) : 

ff-JMt': C, 55. 29;H.7.05;N, 11.94. 

mwm : C,55.33;H,7. 10 ;N, 11.82. • 



[^M#>J27] *^7x-;U7 7— ;U-trans-4-((S)-3-7 2 J -2- Kn + ->^ 

HM^J9 T*§t>*ifcN-tert- 7' h + > * ;t/#— ;u* * 7 x — ;U7 7 — ;l/-trans 
-4- 7W7ny> 5--f >?-j\s7 5 K&tf(S)-2-'W Ko + ->-3-(N-tert- 
7* h*->#;utf-;U7 5 y) 7°p t°^>^^b^»J5 <fcHt!l®'#&*fl3^-c:i& 

^-NMRCDgO) 8 : 1. 94C2H, quint, J=7. 3Hz), 2. 05-2. 15C2H, m), 2. 20-2. 30C1H. m), 2. 
30-2. 45C1H, m), 2. 60-2. 80C6H, m), 3. 04C1H, dd, J=13. 2. 8. 3Hz), 3. 28(1H, dd, J=13. 2, 

3. 9Hz), 3. 44(1H, dd, J=ll. 2, 3. 9Hz). 3. 67C1H, dd, J=ll. 2, 5. 9Hz), 4. 20(1H, t, J=5. 9Hz), 

4. 34C1H, dd, J=8. 3, 3. 9Hz), 4. 45-4. 55C1H, m). 4. 65C1H, t, J=7. 8Hz), 7. 05-7. 35C8H, 
m). 

' FAB-MS;m/z:494(MH + ). 
7E?St#{/f (C 27 H 35 N 5 0 3 -2HC1 * 2H gO t Lil) : 
ttJMt: C, 53. 82;H, 6.86 ;N. 11.62. 
: C 53.86 ;H, 6.86; N, 11.42. 
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lMti&&\28] **7x-;U7 5-;U-trans-4-((R)-3-7 S y-2- 7;^D7 , Dlf 

; 7) 7d'J> 5"f>^7; F 
^(£#J9 T^#t>n/cN-tert- 7* h + •>*;b**~;U**7 * -;l/7" 5— ;l/-trans 
-4- 7 ^ ;7o 'J > >y-;U7 = K&U c (R)-2-7;l/^-n-3-(N-tert- 7* 
<>*;l/t;^7;;) 7a t 0 ^->^^t,^M^J5 i ^O^^ffi^TZig^i 

^-NMRCDgO) '5:2. 07(2H, quint, J=7. 3Hz), 2. 20-2. 30C2H, in), 2. 35-2. 60C2H, m), 2. 
75-3. 00C6H, m), 3. 40-3. 70C3H, m), 3. 79C1H, dd, J=10. 7, 5. 9Hz), 4. 33C1H. brs), 4. 60 
-4. 70 (1H, m). 4. 75-4. 85C1H. m), 5. 37C1H, dd, J=48. 2, 5. 2Hz), 7. 20-7. 45(8H, m). 
FAB-MS ; m,- z: 4.9 6 (MH + ). 

7G*#tff (C 27 H 34 FN 5 0 4 -2HC1 -2^0 ilT) : 
fWfi ■ C, 53. 64;H, 6.67 ;N, 11.58. 
mm : C, 53.92 ;H, 6.59; N, 11.76. 

[HWJ29] x-;l/75-;U-trans-4-(4-7 ; ;7'f 'J^7; ;) 7o 'J 

HWJ9 TW&tlfcN-tert- 7* h * v ii ;>**— ;U** 7 x ^.;U7 5 -/U-trans 
-4- 7 ^ J 7p y >5--< >^-^7 i K&^4-(N-tert-7* Hr'>*;l"K-;U7 5 >> ) 

^H-NHRCDgO) 5 : 1. 87(2H, quint, J=6. 8Hz), 1. 98(2H, quint, J=7. 3Hz), 2. 16C2H, dd, 
J=14. 2, 7. 8Hz), 2. 25-2. 40(4H, m), 2. 65-2. 85(6H, m), 2. 95C2H, t, J=7. 8Hz), 3. 40C1H, 
dd, J=10. 7, 3. 4Hz), 3. 65C1H, dd, J=10. 7, 5. 9Hz), 4. 24C1H. t, J=5. 9Hz), 4. 35-4. 45C1H. 
m), 4. 65C1H. t, J=7. 6Hz), 7. 05-7. 40C8H, m). 
FAB-MS ;m/z: 492 (MH + ). 

7G#£-flr (C 28 H 37 N 5 0 3 -2HC1 -2."5H 2 0 £ LT) : 
ttJUI : C, 55. 17 ;H, 7.28 ;N,1 1.49. 
HflQffi : C, 55.01 ;H, 7.18; N, 1 1.30. 
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IMMmOl *t7 x-;U7 7-;U-trans-4-((S)-4-7 ~y-2- Kp + ->7' 
f- D ^7 = 7 ) 7°p 'J > 5--f >y-^7; K 

T-*#£ft/cN-tert- 7* h * v ts Jl#-jl* y x -;U7 7 -;U-trans 
-4- T I / 7°p 'J > 5-^ yy~JlT I K&tf(S)-2-'W Kn + ->-4-(N-tert- 

^-NMRCDgO) 6 : 1. 80-1. 90C1H, m), 1. 95C2H, quint, J=7. 3Hz), 2. 00-2. 10C1H, n). 2. 

10-2. 20C2H, m), 2. 20-2. 40C2H, m), 2. 70-2. 85C6H, in), 3. 05(2H,t, J=7. 3Hz), 3. 39C1H, 

dd, J=10. 7, 4. 4Hz), 3. 65C1H, dd, J=10. 7. 6. 3Hz), 4. 15-4. 25(2H, in), 4. 40-4. 55C1H. m), 

4. 65C1H, t, J=7. 6Hz), 7. 05-7. 30(8H, m). 

FAB-MS ;m/z:508(MH + ). 

7zMft$r (C 2g H 37 N 5 0 4 -2HCl -2H 2 0 i IT) : 

ftgfit : C, 54. 53;H,7.03;N, 11.36. 

Ill : C,54.48;H,7.06;N, 11:17. 



[£Qfc0>J31] **7 x^;U77-;U-trans-4-(^'U i^^7;;) 7°p "J >3-*y 

trans-4-'W Kp*->7°p <J i^/'J >^t>H»J9 <hl^©7j?£ 

KTN-tert- 7* h -> * Jltf-jU* x -;l/7 -5 -?U-trans-4- 7 ^ y 7° P 'J > 
3-+y 'J ;U7 ^ YZ&fcLtZo 

^#b>n^N-tert- 7* b 4- •> # JUtf-Zl'^ 7 x -;U7 5 -;U-trans-4- 7^/7° 
p 'J > 3-+ 7 'J ;U7 ^ KSO'N-tert- 7* b * > # i) •> >fr £^WJ5 

^-NMRCD^) 5 :2. 27(2H, dd, J=14. 7, 7. 8Hz), 2. 40-2. 60(2H, m), 2. 75-2. 90C2H, m), 
3. 60-3. 70C1H, m), 3. 83C2H, s), 3- 80-3. 90C1H, m), 4. 40QH, t, J=5. 9Hz), 4. 60-4. 70C1H, 
m), 4. 89(1H, t, J=7. 8Hz), 7. 30-7. 45(5H, m), 7. 87(1H, t, J=7. 8Hz), 8. 00C1H, t, J=7. 8Hz), 
8. 14C2H, d, J=8. 3Hz), 8. 94C1H, s). 9. 29C1H, s). 
FAB-MS ;m/z: 475 (MH + ). 
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7C###T (C 26 H 30 NgO 3 -3HCl -3H 2 0 t LT) 



th*ffi : C, 48. 95-H. 6. 16;N, 13. 17'. 
HSlHi : C.49. 16;H, 6.23;N, 13. 14. 

•[&8fi0U32] *t7 x-;U77-;U-trans-4-((S)-3-7 $ J -I- ./W Ku + ->7° 
d t°^--;U7 i 7 ) 7°a 'J > 3-*/ U ;U7 5 'K 

HWJ31T^#bn/cN-tert- 7' h + •> # ;U*^7 x x;i/7 -;U-trans 
-4- 7 5/ 7°o l> > 3-*/ U;U7 5 K&tf(S)-2->W Kn*->-3-(N-tert- 7* h 
*i/*;l/jK^;U7i /)' 7 s o t 0 ;* >Kfr b^WJ5 <t ^©^Kfe^iS^T =£f?J£ 

^-NMRCDgO) <5 :2. 20-2. 30C2H, m), 2. 45-2. 60C2H, m), 2. 75-2. 95C2H. m), 3. 17C1H, dd, 
J=13. 2, 8. 8 Hz), 3. 4K1H, dd, J=13. 2. 3. 9Hz), 3.'60(1H, dd, J=10. 7, 4. 4Hz), 3. 83C1H, 
dd, J=10. 7, 6. 4Hz), 4. 37C1H, t, J=6. 1Hz), 4. 47C1H, dd, J=8. 8, 3. 9Hz), 4. 65C1H. t, J= 
5. 4Hz), 4. 92C1H, t, J=7. 3Hz), 7. 25-7. 45C5H, m), 7. 88C1H, brt, J=7. 8Hz), 8. 02(1H, brt, 
J=7. 8Hz), 8. 15C2H. d, J =8. 8Hz), 8. 97C1H, s), 9. 33(1H, s). 
FAB-MS ;m/z: 505 (MH + ). 



: C 48.48 ;H, 6.34; N. 12.42. 

[H$60IJ33] *t7 x-;U7 5-;U-trans-4-(2 — 7 5 J xfjl^ft) 7° n 'J > 
5--f >?-jU7 i K 

tert- 7*f-;UN-(2- > 7° h -Xt^U) ij jw</ - h<Dd\[F (0.5ml ) * N 
7K&T60K m&mikl- h 'J 7 A O. log N O. 23mmol) ©DMF ffiffift (0. 5ml ) {C 
flD;U EjfiKT10#H8IJ$ L^'fti,^ S^IC^»J9('C)T#bn/;N-tert 
- 7* h + ;U*t7 ;U-cis-4-(p- h;Ux>x;b*— 

7*o D >5--f >y-^7; K (100. 6rag > 0. 15mmol) ODMF gffi (1ml ) fcjD&fco 
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;K 7:3 ~1:1 s v/v ) KT#$£ff§£U N-tert- 7 - ^'^W-W ; e7 1 - 
;U7 7^-;l/-trans-4-(2-(N-tert-^ h + ->^7^^-;U7 ^ 7 ) xf;bft) 7°d 'J 
> 5-f >^-;l/7^ K (74.9mg. 73- 9% ) £f#/c c 

^H-NMR(CDgOD) 6 : 1. 4K9H, s). 1. 45(9H, s), 1. 85-2. 00C1H. m). 2. 00-2. 10C3H, m), 2. 
10-2. 20 C1H, m), 2. 30-2. 40C1H, m), 2. 63C2H, t, J=6. 8Hz)/2. 60-2. 80C2H, in), 2. 80-2.. 
90C4H, m), 3. 20C2H, t, J=6. 8Hz), 3. 45-3. 55C1H, m), 3. 55-3. 65C1H, m), 3. 65-3. 75C1H, 
m), 4. 20-4. 30C1H, m), 4. 65(1H, dd, J=8. 3, 4. 4Hz). 7. 05-7. 45C8H, ra). 

#£ftfcN-tert- 7* Y^r-ytiJl^— ;l/*^&7 x— ;U7 5 -;U-trans-4-(2-(N-tert 
- ~X Y ^ ; yts j\/^—jUT ; y) xf jl/f t) 7°n U > 5-^ >^-^T $ K (74. 
9mg . 0. llmmol) 0 1,4-'^* >^7& Oral ) iCZ§&$? (0.5ml ) SrfiD*., 2. 
5 B#M#L;fCo J -^^Jnx.^ LA:o dO#fP^3 

1 H-NMR(D 2 0) 5:1. 94(2H, quint, J=7. 3Hz), 2. 05-2. 20(2H, m), 2. 25-2. 40(2H, m), 2. 
60-2. 85(8H, m), 3. 13(2H, t, J=6. 6Hz), 3. 37QH, dd, J=ll. 2, 4. 4Hz), 3. 62(1H, dd, J=ll. 
2, 5. 4Hz), 3. 7K1H, dd, J=ll. 0, 6. 1Hz), 4. 15-4. 25(1H, m), 4. 60-4. 70(1H, m), 7. 05-7. 
30(8H,m). 

FAB-MS ;m/z: 467 (MH + ). 

7C*#tJf (C 26 H 34 N 4 0 2 S -2HC1 -1.5H 2 0 ilt) : 
. thJUfi : C. 55. 12;H, 6. 94;N,9. 89. 

: C 55. 55;H,6.97;N,9.73. 



C^M^J34] (2S, 4S)-2-7 >f ;H-(7i-;l/7 7-/l/7i /)-N-(3- 7x 
^;U7°n t°;U) t°p 'J ; J > 

(A) N-tert- 7* 77 ;U*'-;b-cis-4- T K7°o 'J > yf^xxfib 
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N-tert- 7* h+5/*;l/!i?r.;U-trans-4- Kn + ->7°-D U > ^;bxxfil' 
^e»*S-fkp- Wi/-x.>*;l/*-;i/KJ: O^-fifcL*: N-tert- 7* h + ^ftvi'tf'-^-trans 
-4-(p- h;Ui>.z;u*f.;U^- + i/) 7°o "J > ^f;l/x7fib (5. OOg > 12. 5raraol 

) £DMF -tR (10 :k v/v . 55ml) ICigfl¥U TVfci- Y V "7 A CI. 05g . 16. 
2mmol) ^JDX.T70°CJCT4 BfP^tftLAio S^^SC^. tMck&TU 

«LTSJB^'» (3.58g , £*ft) £#£ 0 

(B) cis-4-Tv 5 K7°n 'J y /f^xxf^ 

(A) 'Tfl&ftfcN-t-T* H*v/*;UsK^.;Ucis-4-7y K7°n U > > ^;l/ix-r;l/ 
(733mg N 2.71mmol) £ h 'J 7;U*nftK : dd*;UA (1:1 % v/v „ 12ml) C 

Tii^i (1. 10g . £i:&U) £ h U 7;U7l : D^i?Jg < t Itffco 

(C) H-i/y+i ;l/-cis-4- 7i? K7°n y > >^x7f;l' 

(B) b ti fccis-4 - 7 ^ F / o ij > > f x x f ^ h 7;l/*ofta& 
(174mg s 0. 612mmol ) (2ml ) KfgSSLO °C fCT trans- ■> >± i Jl> 

7;Ux h K (154ml % 1. 22mmol) ^finx.. 3 £ JC -> TV Tk^f-ffcK -5* ^- h 'J A 
(77.0mg „ 1.22mmol) */fflx.T 15^81^ Lfc 0 SJEfrtt^fi^K*^^ h 'J 7 

(ft|xW-};bx>, 1:2 , v/v ) jrr«f«LT*«^^ (114mg . 
65K ) £#fc 0 

^-NMRCCDClg) <5 :2. 10(1H, a). 2. 68C1H, dd, J=10. 3, 5. 9Hz), 3. 22C1H, d, J=10. 3Hz), 
3. 29(1H, dd, J=9. 3, 6. 4Hz), 3. 30UH, m), 3. 52C1H, ddd, J=13. 7, 6. 4, 1. 2Hz), 3. 70(3H, 
s), 4. 02C1H, m), 6. 31 (1H, ddd, J=15. 6, 6. 8. 6. 8Hz), 6. 53(1H, d, J=15. 6Hz), 7. 23-7. 38 
(5H,m). 
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(D) N-C3- 7i-^/d fc?*)-cis-4- T I J 7°d 'J > y f^x7f;l/ 

(0 T#£ftfcN--> >:>- ^ ;U-cis-4- 7^K^d'J> yf^xxf;l/ (114mg 
, 0.398mmol ) £y^y-;U (2ml ) I:^LT5Xa s 7^^AM (30mg) £fln 

^LXmMit^ (99.2mg. 9536 ) £f#.^ 0 

(E) N-(3- 7x-;u^d t°;i/)-cis-4-(N-tert-y ^ + •>^;^^^.y^7x^.;^7 7- 
(D) Tf#bftfcN-(3- 7x-^7°a t°;U)-cis-4-T ^ / 7°d 'J > y^x^f 

^ (220mg . 0.389mmol ) tN-tert- 7">4-v^;U^-;l/7 x-ibj^x > (267mg 
> l.Olmmol) (10ml) K?g8?L0 "ClCTHOBt (22. 7mg, 0. 168mmol 

) iWSCD- .HC1 (193mg , l.Olmmol) Z1}Uz.tz^ g&fc#& LT-HIjfejf # Lfc 0 

fc^ft^ •> 'J A 7A?n7h^7 7^ - (itxf;l/- h;l/.x> N 1:8 „ 

v/v ) {CTiff^LTS^b^ (345mg , 81X ) *Wfc 0 
^H-NMR(CDClg) <5 : 1. 39(9H, s), 1. 90C1H, m). 2. 33-2. 45(2H, m), 2. 54-2. 65C7H, m), 2. 
7K1H. m), 3. 04(2H, m), 3. 18C1H. dd, J=9. 8, 3. 9Hz). 3. 65(3H, s), 4. 32C1H. brs), 4. 46 
ClH,brs). 5. 07C1H, brs), 6. 81C1H. brs), 7. 14-7. 3K10H, m). 

(F) (2S,4S)-2->W Ko + ->>f-;U-4-(N-tert- 7* h + ->*;U^r:;U7 x-;U75 
x^l/7;y)-H3- 7xx;^nt» b?oU$>> 

(E) T&bftrt:N-(3- 7xx;l/7°a t°;U)-cis-4-(N-tert-7' •> # ;b**xwl/7 
xx^7 7xyl/7;y) 7°n <J > /f;Vxxf^ (345mg . 0. 677mmol ) £THF 

(7ml ) lZi%MUmik&?%-F M 7 A (64.0mg, 1. 69mmol) £#0;U AoHftdS 
«EL£*<e>y * y (0.8ml ) £1 B^lfflfrtfTtfo < (J tlKTLfc. S bKl 
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'J pfh-h 7A?n7^'77^ - 9 -J -JU- ? o o*;l/A, 
1:2 , v/v ) CTiiLtlM^ (336mg . **§fc 0 
^-NHRCCDClg) 5 : 1. 4K9H, s), 1. 50C1H, m), 1. 75(2H, in), 1. 90C1H, m), 2. 16C1H. brs), 
2. 24-2. 31(2H, m) ( 2. 41 (1H, in), 2. .54-2. 73(5H, m), 2. 84C1H, d, J=9. 8Hz), 3. 27C1H, d. 
Ml. 2Hz), 3. 53C1H, dd, Ml. 2, 2. 4Hz), 4. 23-4. 29(2H, in). 5- 12C1H-, brs), 6. 58C1H, 
brs). 7. 17-7. 29C10H, m). 

(G) (2S,4S)-2-? n a/ f-;U-4-(N-tert- 7'F + y*;l't*-^7x-^77-^7- 
i J )-N-(3- 7 x x/U7°o h°;l/) hf-p U > 

(F) T#£ftfc(2S,4S)-2-'W Kd*-» f-;U-4-(N-tert- 7* h*->#;U*;-;U 
7 ^;l/7 7-^7 = / )-N-(3- 7 x-;U7°d hfjU) t°n>J^> (238mg , 0. 
494mmol ) *fcf'J^> (5ml ) i:g)|L, gftp- h ;l/x >7.^^-;U C188mg > 0. 
988mmol ) £4-( y>f^7;/) fc? 'J v? V (20mg) ^D^.T60 e CirT-l^» L 

bti^M£-> ViiffrtiyL? n?h/77^ - * / -;U- ? n p*;U 
A. 1:2 N v/v ) {rTftl^LTM'fb^ (73. 9mg. 30% ) &&tz a 
^H-NMR(CDClg) 6 : 1. 40C9H. s). 1. 66-1. 78C4H, m), 2. 24-2. 28C2H. m), 2. 31-2. 38-C2H, 
m), 2. 45-2. 65(3H, in). 2. 90C1H. in). 3. 0OC1H, dd, J=13. 2, 7. 3Hz). 3. 06C1H. dd. J=13. 2, 
6. 4Hz), 3. 97(2H,m).4. 27C1H. m). 5. 05C1H. brs). 5. 93C1H. brs). 7. 17-7.3K10H. m). 

(H) (2S. 4S)-2-7 2> HV f-;U-4-(N-tert- 7' v'rt/l/tf-;^ x-^7 7-^7 

;y)-N-(3- 7 x-ji/7a t°;u) t°o 

(G) T#&nfc(2S.4S)-2-^oD^f-;U-4-CN-tert- 7*h*'>*H-A7i- 
;l/7 7_^7;;H-(3- 7 x ^;U7"p hf;lO h°Q'J^> (73. 9mg. 0. 148mmol ) 
£MF (10 :K v/v . 2.2ml ) K&JBU jyftt h'JfA (51.2mg. 0. 
693mmol ) ^Jn^.T70°ClCT3 NFHlt^Lfco iS^iffliU 

60 



♦ 



WO 98/17625 



PCT/JP97/03812 



1:6 , v/v ) KTflHKL TMfl:<£$ (57. 7mg. 77% ) £?#/c„ 
^H-NMR(CDClg) S :1. 39(9H, s), 1. 69-1. 76(3H, m), 1. 95C2H, m), 2. 28 (1H, b), 2. 32C2H, 
m), 2. 46C1H, m), 2. 64-2. 55C3H, m). 2. 99-3. 10C2H, m), 3. 6K1H, m), 4. 0OC1H. m), 4. 29 
(1H, in), 5. 06C1H, brs), 6. 13C1H, brs), 7. 17-7. 29C10H. m). . 

(I) (2S,4S)-2-7'S J * f-;U-4-(N-tert- 7* h + > * J)s*-Jl 7 x x;l/T 7 -^7 

^ y )-N-(3- 7 x -;U7°d h°;u) t°n y > 

(H) -C^#^n^(2S,4S)-2-7^ f-;u-4-(N-tert- y^i/*)^?!- 
;|/7 7-/l'7;;)-H3- 7 x -;U7°d h° o 'J S? > (57. 7mg, 0. lUmmoI ) 
£y*y-;U (1.5ml ) 5^^-^7A^ (5mg ) £Jn*.-^ Tfcfc&ffl 

(1 &£E) Lfc 0 jtt»*«suL*:Su j&«*«E*«&L"tf»&nfc 

10, v/v ) KTftSLTaSft^ (40.0mg. 7336 ) £&fc„ 

(J) (2S,4S)-2-7 ^ y y 7 c ;i/-4-(7 x-;U7 7-;i/7 ~ y)-N-(3- 7x-;^oh° 
;10 h° p 'J >> > 

(I) Tft&nfc(2S,4S)-2-7 $ J / f-;U-4-(N-tert- ^K'->*;H-^7i- 
;b7 7-^7;;)+(3- 7x-;U7 p n t°;U) fc°a'J^> (40. Omg, 0. 0832mmol) 
£5.3 * y-;W&$ CI. 5ml ) KJ&#$*3 B£HiI#L;fco 

£Ettld L y * y - ^T3ttlEl*» L/ Tftj* U . fflim * V x f- ;i/ x - f 
7jcJ;»»U3|iS«*LT*«^^ (32.0mg> 78X ) ^HI^iU» 0 - 
^-NMRCDgO) 5 :1. 61 (1H, q, J=12. 2Hz), 2. 03-2. 08 (2H, a), 2. 22C1H. t, J=12. 2Hz). 2. 
48C1H. brd, J=ll. 7Hz), 2. 73-2. 80C2H, m), 2. 90C1H, dd, J=12. 1, 4. 4Hz). 3. 04C1H, dd, 
J=13. 4, 6. 4Hz), 3. 17C1H, m), 3. 27C1H. m), 3. 34C1H, dd, J=13. 4, 6. 4Hz), 3. 76(1H, brd), 
4. 10(1H, m), 4. 17C1H, dd, J=9. 8, 6"! 4Hz), 7. 26-7. 46Q0H, m). 



[^&fe#J35] (2S,.4S)-2-7 ; J / *;U-4-(7 x -)\<T ?-Jl>7 i y )-N-(2.2- 
v>7x-;nf;i/) t°D ij v y 
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(A) N-C2.2- i^7x-;l'if ^)-cis-4-7^ K/o 'J > ^fibxxf;!' 

(2. 16g s 7. 60mmol) J -to (30ml) KigflSLO °CIC-C2, 2- -J 7 x - 

A>7* hT^ft K (2.70mU 15. 2nmol) SriOX-N $ «s> K ->7 "y TkSWfcli 9 K 
•J 7 A (955mg „ 15.2mmol) £ifl;iT50#IHHJI#Lfco SlSttKfSft&KTk** h 
•J * A7K»tt*Jn>t> ^ootwl/ATZ M£iJL/c 0 W$ff&&7jcSB&*- K "J 7 A 
T«i&Lfc&> gl^MIS UIHnfcif •> 'i * f^.* 5 A h 
^57^ - (ft8xf;l/- h/l/xy, l:40s v/v ) CtHSLtll^ (3. 
40g . £ftft) *#fco 

(B) N-(2,2- ^7i-;l/if;l/)-cis-4-7; y7°a ij > yfjuxt^ 

(A) -Cl#bn/cN-(2, 2- -^7 x-yl'Xf ;l/)-cis-4-7^ K7°n >J > j^jUx.* 
(1.09g . 3. llmmol) ZttJ-fr (20ml) ICjgjH LT5X'<7 «7 Ag^ff 

aoomg ) ^dx.t. 7^#ffl^T (i fsm 4nwm\sizo fm*mM\siz&.. 
mmzms.mmLxB;mft& ! ®j ci.oig > jmw) £*§fco 

(O N- (2, 2- ^7 x^.;b^f-;l')-cis-4-(N-tert-7* -> # ;l/*"-;U7 x -;U7 5 
— ;UT i / ) 7°o 'J > y.f-;l/X7f;l' 

(B) T'&t> tltzH-Q, 2- 7 x — ;Ux^;U)-cis-4-T ^ y 7°o >J > y^UiX 
x;U (790mg > 2. 44mmol) tN-tert- 7h + '>*^*-;l/7x-;V77-> (775mg 

s 2.92mmol) £&<fty^U> (30ml) KgjSLO °CCTH0Bt (65. 8mg, 0.487mmol 
) iWSCD- HC1 (560mg > 2. 92mmol) £Jjn*.fc&. SfflKMLT— ifej*#Lfc 0 

fciSl^i/ 'J ijtffr-hv A*"nv> /5 '7 4 - '(ft»xf^- h;ux>, 1:4 > 
v/v ) JCTfUHU-CM-ffc^ (757mg , 54K ) 

^H-NMR(CDClg) 5 : 1. 38C9H, s), 1. 68C1H. m), 2. 31 (1H, m). 2. 64C2H, m), 2. 86-2. 93C2H, 
m), 3. 02C1H, dd, J=12. 5, 6. 6Hz), 3. 28-3. 56C2H, m), 3. 59C3H. s), 4. 07C1H, dd, J=9. 0, 
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6. 6Hz), 4. 20C1H, m), 4. 40C1H. brs), 5. 01C1H, brs), 6. 58C1H, brs), 7. 12-7. 3K15H, m). 

(D) (2S.4S)-2-'W Kd + -» f-;l/-4-(N-tert- 7* h j\,#—j],7 
-;l/7;;)-H2,2- ^7x-;l/xf;l/) t°n'J^> 

(0 •Cl#bti/cN-(2, 2- ^7x-;Uxf ;U)-cis-4-(N-tert-y h^->*;l/**r.;u 
7x-;l/7 5-;U7 i y ) 7°o'J> ^ f-;l/x^-r;l/ (646mg „ 1. 13mmol) £THF 

(12ml) »c»j||L7jc*'fkS9*^ h 'Jf A (107mg , 2. 82mmol) £j(jnx.. MM 
titWiifib/ 9 (1.6ml) £1 BtP^tf-t^o < i«TLTl^fc, 

i bn ■> 'J ^7 f;^ 7 a ^ p 7 - (y *y on* 

;UA N 1:99. v/v ) CTftfiLT^S-ffc^ (547mg .89ft ) &&tz 0 
1 H-NltRCCDCl 3 ) 6 :1. 38(9H, s), 1. 46C1H, m), 2. 26C1H. m), 2. 59(1H. m), 2. 68(1H, id), 
2. 88-2. 96(4H ( m), 3. 18C1H. d, J=ll. 2Hz), 3. 3K1H, t, J=ll. 6Hz), 3. 45C1H, dd, J=ll.. 
2, 2. 4Hz), 4. 01C1H. dd. J=ll. 6, 4. 9Hz), 4. 18(1H, m), 4. 32(1H, m), 4. 96(lH,'brs), 6. 29 
(1H, d, J=7. 3Hz), 7. 14-7. 32C15H, m). 

(E) (2S,4S)-2-^ 9 >XJU*-jU*iri/J f-;U-4-(N-tert- 7* h *i/ ft Jbtf-juy 
x - ;i/7 7 - ;l/7 ; /)-N-(2, 2- 7 x _;bxf t°D'J^> 

(D) •cft&nfc(2S.4S)-2->W Vaf-f/ f-;U-4-(N-tert- 7" h*->#/U*"x;u 
7x-;l'7 7-;l'7;yH-(2 1 2- ^7x-;Uxf;U) fc°P'Jv?> (146mg . 0. 
269mmol ) **fiYk>f-U> (4ml ) KjgjffU tSMls> * >x;U*-;U (25ml, 0. 
322mmol ) t>'Jxf;l/7; > (45ml. 0. 322mmol ) £Jl]/LT0 °CICT1 
L/Co $ b^^k^ * yx)V*-)\s (25ml. 0. 322mmol ) th l Jxf^7;> 
(45ml, 0.322mmol ) £j&n*fcl£ LT4. 5 ^H»}^Lfc„ S&Kg-ft 
> ^ >x;U*x;b (50ml, 0. 644mmol) <t MJ x^;U7 ~ > (90ml, 0. 644mmol ) 
£jD;tTl ^Fiaa^Lfco Pn*;UA-c*J?Lt&jftlMa7K*^ MJ 7 A 

7. KM, <&ft£tg7jCT8fc#Lfco #»Jl*&7jcflE»* h U 7Ar|g^L/c^, g 
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mzm&mffiLTm.mt&® (242m g . zntz a w^ntzm^mtztun 

(F) (2S,4S)-2-7^ K^f-^-4-CN-tert- 7 h 4- > ti Jlstf-Jl7 x ^Jl7 5 -JU7 " 



(E) T*#£ftfc(2S,4S)-2-> 9 yxJlfr—Jl'jriri'J f-;U-4-(N-tert- 7'h*-> 

x ^yl/T^-^T ^ J )-N-(2, 2- '^7 x^;bxf;l/) ' fcf n ij S? > 
(167mg > 0. 268mmol ) £DMF (10 :K v/v % 3.3ml ) »czgg?U Tv^'fb^ K 
'J 7 A (87.3mg, 1.34mmol) ^iOX.T70°C{CT6 B#P B TO£Lfc 0 SM^&Ms 

'J*y>ii^D7 hr77^- h;U^>. 1:3 „ v/v ) jCT« 

LTmmit&® (129mg N 84K ) £#fc 0 

^H-NMR(CDClg) 5:1. 4K9H, s), 1. 77C1H, m), 2. 05(1H, m), 2. 54C1H, m), 2. 57-2. 64C2H, 
m). 2. 90-3. 02C4H, m), 3. 52C1H, brs), 3. 9K1H, brs), 4. 11-4. 15C2H, m), 5. 05(1H, brs), 
5. 95C1H, d, J=7. 8Hz), 7. 17-7. 30C15H, m). 

(G) (2S.4S)-2-7 $ J * f-;U-4-(N-tert- 7* h * ->;*7;l/**-;t/7 x-;U7^-jU7 
Sy)-N-(2, 2- ^7x-^xf^) h°DUv?> 

(F) . r#bn^(2S,4S)-2-7^ K> ^;U-4-(N-tert- 7' h ^i/ijjUt'-J^7 x- 
;U7^-;UT ^ y )-N-(2, 2- -^x-^xf;!.) h°P'J -^> (129mg ^ 0. 227mmol 

) ^^^y-;U C3ml ) KmML, 5^7^^Aif (lOrag) £jQ;iT> 7jc^# 

^ (114mg „ 93» ) £f#*: 0 

(H) (2S,4S)-2-7~ y^f;H-(7xx^7 7 x^7; y)-N-(2, 2- v>7x^;Ux 

(G) £ ft (2S. 4S) -2- 7 J f - ;u-4- (N-tert- 7* H 4- v # ;U # - ;U 7 x - 



^ /)-N-(2, 2- y7i^xf;l/)- t°D 'J > 
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;l/7 7-^7;;)-N-(2,2- V 7 x -^xfA) t°n 'J -» (114mg . 0. 210mmol 

) £5^3 ? s -j^mm (2mi ) KM^tt-3 ^s^ufco sct^ 

7jc^^L/IM^LT^C^I (lOlmg . 87* ) LT##*: 0 
^-NMRCDgO) 6 : 1. 64C1H. q, J=12. 2Hz), 2. 38(1H, m), 2. 42C1H, t, J=12. 2Hz), 3. 04C1H, 
dd ( J=13. 7, 9. 8Hz), 3. 14C2H, m), 3. 28C1H, dd, J=13. 7, 6. 4Hz), 3. 73C1H, m), 3. 83(1H, 
m), 4. 03C1H, dd, J=13. 2, 7. 8Hz), 4. 07C1H, m), 4. 13C1H, dd, J=13. 2, 7. 8Hz), 4. 18C1H, 
dd, J=9. 0, 6. 6Hz), 4. 53C1H, t, J=7. 8Hz), 7. 26-7. 49C15H, m). 

[H»J36] (2S,4S)-2-'W Fp + ->^H-(7x-^7 7-^7; y)-N- 
(2,2- -^7x-;l/xf;l/) t°n'J^> 

^»J35(D) -C#t>ft*:(2S,4S)-2-'W Kn*->y f-;U-4-(N-tert- 7'h*-># 
;M?.=.;U7 x-;U7 5-^7 i J )-N-(2, 2- ^7ix;l/xf-;b) h°D'Jv ? > (53. 
2mg, 0. 0978mmol) £5.3 y* y (1.5ml ) IcmMZW mm 

7kKfeMU%i£&mLTmM<k£%d (39. 6mg. 73% ) *±jgmSLt\s 

^-NMlKDgO) 6 :1. 73(1H, m), 2. 48QH, m), 3. 00(1H, dd, J=I3. 7, 9. 3Hz), 3. 05(1H, m), 
3. 18(1H, dd, J=12. 2, 6. 4Hz), 3. 52C1H, dd, J=12. 2. 8. 8Hz), 3. 76(3H. m), 4- O'KIH, d, J 
=9. 8Hz). 4. 08(1H, t, J=7. 8Hz), 4. 07(1H, m), 4. 29C1H, m), 4. 38(1H, m), 4. 43C1H, m), 7. 
23-7. 48C15H, m). 

[HMJ37] (2S,4S)-2-^;i'^* ; e^;u-4-.(7 x-;U7 5-;ut 5 /)-N-(2,2- 
^7^-^x^;i/) t°n'j^> 

(A) (2S,4S)-2-*^< ; e'r^-4-(N-tert- 7" h + ->*^*-;b7 xx^77x;i/j 
$/)-N-(2, 2- >?7 x^;i/x^;b) h°p'jc?> 
^IWJ35(C) -C*#£ft*:N-(2,2- ^7 xx;Ux 7 ^t/)-cis-4-(N-tert-7' b*-># 
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W;-^7x-^77-;l/7;;) 7°p'J> yf;bxxf;l/ (lllmg > 0. 194mmol 
) ? J-h (lml ) KSJSU ST>*-T7X (1ml ) £2HJ/U B 

mmwbtz 0 &jfcmzmmbTn*ntzm%va*frw.%i/ u *y;H*s* pv h 

^77^ - * y DD-t>U, l:10x v/v ).JCTfflfjRLT«jB^'te 
(46. 5mg N 43X ) £f»fc 0 

^H-NMR(CDClg) <5 : 1. 38(9H, s), 1. 6K1H. m), 2. 5K1H, m), 2.. 65C1H, n>), 3. 0K4H, m), 
3. 14C1H. m), 3. 99QH, dd, J=ll. 2, 4. 9Hz). 4. 37C1H, brs), 4. 84C1H. brs), 5. 06C1H, brs), 
5. 93C1H, brs), 5. 99C1H, brs), 7. 13-7. 33C15H, m). 

(B) (2S,48)-2-p 4 J1/-A-C7 x-;U75-;l/7 5y)-N-(2, 2- v>7x-;Ux 
h°a 'J ! Jy 

(A) T't#^n/c(2S,4S)-2-^/< ; e-r^-4-(N-tert- 7* h^•>^>'^^-;^7x- 
;^75-;^T$7)-N-(2,2- S>7xx;Ux^/lO t°nll^> (46.5mg. 0.0835mmol) 

■*5.3 a^ssfe^^y-^gR (i.5mi ) izmmtsm mmmwLtz 0 fcm-mzm 

•*JCigfjS|L«iB«flkUT«II{fc^ (36.0mg, 87X •) U»fc, 
^-NHRCDgO) 5 : 1. 70C1H, m), 2. 84C1H. m), 2. 99(1H, dd, J=13. 7, 9. 3Hz), 3. 16C1H, dd, 
J=13. 7, 6. 9Hz), 3. 46C1H. d. J=12. 2Hz), 3. 63C1H, dd, J=12. 2, 8. 3Hz). 3. 75C1H. dd, J= 
12. 7, 5. 4Hz), 4. 08(1H, t, J=8. 3Hz), 4. 18C1H. t, J=12. 2Hz), 4. 34-4. 39C2H. m), 4. 48C1H, . 
dd, J=ll. 2, 5. 4Hz), 7. 23-7. 5K15H. m). 

[HWJ38] (2S,4S)-2-(l- e^7^;Mf;W-H 7 ^-)VT v -)VT i;)- 
N-(2, 2- -;7i-^xfA) \*vV*J> 

(A) (2S,4S)-2-(l-(4-tert- f Yk-Vii'frX — fr J f-;U)-4-(N-tert 

-7* h*->a;U5i?-;U7 1-^77-^7 ^ 7 )-N-(2,2- ^ 7 x xyUx^U) h°n 

Hm#J35(E) -C#fe»ftfc(2S.4S)-2-> * >x;l/*x;U2r*v/- f-;U-4-(N-tert 
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- 7' h + ^+:-^7 x 7 - ^7 ; / )-N-(2, 2- ^x^;Hf;l/) h°o 
'J (81.8mg, 0. 131mmol ) £DMF (2ml ) C*g8?U pm* V ^ (72. 7mg^ 
0.526ramol ) iN-tert- 7' h*->#;l/;J-;x;i/ t 6 ^-7 S> > (73. 5mg^ 0. 395mmol ) £ 
tox.T65°C{rri2^»L^o &&*iiffi»UfiLTf»te>ftfca 

-f- (7Hz h >- h7Ux> N 1:4 N v/v ) KTfitS! UT^J&ffc£^ (74. 7mg s 80 
•X ) £#fc 0 

^-NMRCCDClg) 5 : 1. 40(9H, s), 1.47C9H. s). 1. 48C1H, m), 2. 23C1H. m), 2. 41 (1H, m), 
2. 55C1H. in). 2. 74C1H. n), 2. 8ZC1H, m), 2. 92C2H, m), 3. 33-3. 54(9H, m), 3. 81C1H, m), 3. 
98-4. 09(3H, m), 4. 22C1H, brs), 5. 07C1H, brs), 5. 85C1H, in). 7. 13.-7. 29C15H, m). 

(B) (2S.4S)-2-(l- b°^7 VJlJ f-;U)-4-( 7 x -Jl7 v -;U7 S J )-N-(2, 2- 
^7 x-;Uxf-;l/) t°o'Jv?> 

(A) "Cf&&ftfc(2S,4S)-2-(l-(4-tert- 7' h f-i/ijjUtf-jlt'K? 
-4- (N-ter t- 7* h + > # )V # - ;u 7 x ;U 7 7 - ;U 7 S 7 ) -N- (2, 2- S> 7 x - ;U x 
f-;lO fcfn 'J y > (74. 7mg> 0. 105mmol ) £5. 3 jS5t*fi»^ * / (2ml ) 

aSft^^xf^x-f^^ 7kK^L5fcj£^LT^fl;£*8j (51.9mg. 
80* ) £E3£$?££ LT#fc„ 

^-NMRCDgO) 6 : 1. 75C1H, m), 2. 56C1H, m). 2. 98(1H. dd. J=13. 2. 8. 8Hz). 3. 08-3. 1K2H. 
m), 3. 21-3. 27(5H, m). 3. 53-3. 55(2H, m), 3. 72(3H, m). 3. 91-4. 13C3H. m). 4. 34C1H, m). 
4. 45-4. 55(2H, m). 4. 65C1H, d, J=13. 2Hz), 7. 19-7. 50C15H. m). 

[^»J39] (2S, 4S)-2-7 ;77f;H-(7 x -)V7 v -)17 i J )-N-(3- 7 x 
-Jl 7° at 0 *- ;l/) t? d 'J 5? > 

(A) N-tert- 7* h.+ ->*;U**-;U-cis-4- 7;77niJ> y f;bx^f;l/ 
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iiffc#iJ34(A) T'#bft/cN-(tert-7' f> •> ti ;l/#.=.;l,)-cis-4-7 *J K^d 'J > 
/f^xxf^ (1. 35g s 4.99mmol) (30ml) KigjS?LT5X'<5 S>£ 

(300mg ) ^iDx.T> 7kH#ffi^T (1 ^BE) T<-mm4ltz 0 ftfttt&ftglj 
Lfc&, »ttE**E«iffiL/TM^ftl (1.22g > £*»fc 0 

(B) N-tert- 7' h + v/^;U^*-;l/-cis-4-(N-<>^;l/^ + ->^;U^'-;U7 x^.;PT 
5-^7 ^ y ) 7"o U > > f^xxfvl/ 

(A) TWfctifcJMiert- 7' h *'>/7;l/>K-;l/-cis-4- 7$y7°n'J> /. f^x 
Xfil' (1.22g >4.99mmol ) iN-0^;U^ + i/^;l/^-;U7 x -;b77-> (1. 
79g > 5.99mmol) **6-fkyf-U> (60ml) KfeMlsO "CKTHOBt (135mg > 0. 
999mmol ) iWSCD- HC1 (1. 15g . 5. 99mmol) *in*fc&x Ii6i:|ffiUt-!!ai 
#L/c 0 un*;UA-C*3RL«&ftKtt7K*^ M -7A7.KMU ISfPA 

>^ 1:4 ~1:2 , v/v ) fCT** SI LT£II{b£4gj (2. OOg s 76* ) £ftfc, 
^H-NMR(CDClg) 6 : 1. 49C9H, s), 1. 80C1H, m), 2. 38C1H. m), 3. 25-2. 96C3H, in), 3. 49C1H, 
dd, J=ll. 7, 5. 9Hz). 3. 67 (s, 1. 5H), 3. 68(s, 1. 5H), 4. 19 (d, 0. 5H, J=7. 8Hz), 4. 28(d, 0. 
5H, J=8. 3Hz), 4. 35C1H, m), 4. 54C1H, m), 5. 09(s, 2H), 5. 28(m, 0. 5H), 5. 34(m, 0. 5H), 6. 
75(m, 0. 5H), 6. 93(m, 0. 5H), 7. 18-7. 35O0H, m). 

(C) (2S,4S)-2-'W Ka*->y f-Jl-i-Qi-K> -yjlt^r^tf Jlt'-J^7 ±-)l>77 
-;U7 S J )-N-(tert-7* h *•> **-;!,) t°n'Ji>> 

(B) -c^&tifcN-tert- 7* h + '>/7;UsJ?-;U-cis-4-(N-'<>v?;U**'>^;l'ji?- 
;l/7xx;l/7 7x;l/7;y) 7°o »J > ^f^xxr^ (2. 00mg> 3. 81mmol) £THF 

(40ml) K»A¥L7k#flSl2?&>> 'J 9 A (360mg „ 9. 51mmol) £inx.N MS 
jfcLtttf&y * y (8ml ) £1 ^PI^lK^o< OiSTLT^ofc, KJ£J0[ 
7K^JDx./Co ^pp*;^tZ mtttB&ff^fr^ W$H££fr-£T&§ 
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M7A^D7h/77-f - (||xf;b- h^^>. 1:1-. v/v ) 

mm4t£® (i.79g > 95% ) zn-to 

^H-NMR(CDClg) 6 : 1. 49(9H, s), 2. 07C1H, m), 2. 36C1H. m), 3. 04-3. 26(4H, m), 3. 48C1H, 
dd, J=ll. 7, 5. 9Hz), 3. 85C2H, m), 4. 25C1H, m), 4. 34C1H, m), 5. 04-5. 15C2H, m), 5. 43C1H, 
m),7. 18-7.36(10H,m). 

(D) (2S,4S)-2-y 9 >X)l*-Jl'**i'J^Jl'-4-(il-<>i?J\'**->tiJUtf-jl'y 
i-^T^-^T; y )-N-(tert-7* h + ->^;U=i-"-;U) h°n 'J y > 

(C) Ti#t>nfc(2S,4S)-2-W F n + f ^-fCN-^ > ^ ;bt ^ •> A 
7x-;U7v-;U7 ^ y)-N-(tert-7' h^->^;l/t*-;U) fc°n 'J v> >. (1. 73g > 3. 
48mmol) S-igft^^UV (30ml) K?£jS?U ? (807ml , 10. 
4mmol ) t Y "Jxf-^T $ > (1. 45mU 10. 4mmol) £0 °CKTj!jD;LT^i£{CTl 

mmL~cmm<h& t ®} ci. 93g . 93* ) #£n^asti{icnj^±ftiH-s 

(E) (2S,4S)-2-7v? K ^ f ;H-(N-^ > + ^t*-;l/7 x - /bj 7 -;l/7 
= J )-N-(tert-7* frtf-Jb) t°n 'J > 

(D) -e*#bttfc(2S,4S)-2-> * >XJl*-J\s*3ri/.S ^^-(N-Oi^U^ + v 
^;U^;l/7 i-;U7 7^.;U7 ^y)-N-(tert-7* h + V7!7;U^^.;U) h°n'J^> (1. 
93g > 3. 35mmol) £DMF -7K (10: U v/v , 44ml) Cig8$U TiSfci- h 'J 7 A (1. 
09g . 16.7mmol) *iD;tT70^KTlOB#rBI*# Ufc 0 £JM£Jfc#^ 

U 7" a -eft* L SjBE*JS£EM<6 LT» t> ftfcgsm&l£ ; > U * y 5 a * 
□ 7h/77^ - (fttxf;l/-h;l/x>, 1:3 „ v/v) KTffiSl LT^j®<fb£!$! 
(1. 07g . 6136 ) ^#to 
^H-NMR(CDClg) 6 : 1. 47(9H, s), 1. 60C1H. m), 2. 34C1H, m), 2. 88C1H, m), 3. 00C1H, m), 
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3. 16C2H. m). 3. 60C1H, m), 3. 93C1H, m), 4. 36(2H, m), 5. 08(lH,-d, J=12. 2Hz). 5. 12(1H, 
d, J=12. 2Hz), 5. 33C1H, m), 6. 66C1H, in), 7. 18-7. 36C10H, m). 

(F) (2S, 4S) -2-7 '^hVf ;u-4 - (N-< > -^^t ^ •> A ;l/^-;l/7 x _;l/7 7 - ;l/7 
= J ) t° n ij 'J y 

(E) TNf#&ftfc(2S,4S)-2-7? hVf ;H-(K>'^W + ->AW-^7x- 
^7 5-^7 ^ J )-N-(tert-7* Y * ! s ii # - fr) fcfn D > (502mg N 0. 961mmol 

) ^K'J7MdS1: ?dd*;1/A (1:1 N v/v s 10ml) K»fl¥U IStl 
ra}»#L/c 0 M^Mi (^oD*;^-c|[li*i) LTSS-fk^ 
(655rag „ ^aat)) * h 'J 7 LT#7t„ 

(G) (2S, 4S)-2-7 V hV 5 L ^-4-(N-0^;l/^-4-->^;U^^;l/7 x-;U77->»U7 
^y)-N-(3- 7x-^7 , oh , t-;l') t°D'J^> 

(F) T'^#bn^(2S,4S)-2-7v ! h7 f ;H-(N-< > ->*;l/*'-;V7 x - 
^77-;l/7;;) h°o'Jv ? > h'J7Wo^ (152mg N 0. 283mmol ) <t3 
- 7 x-;U7°n (51. lmgs 0.340rnmol ) f- U > (4ml ) tcjgff 
LO°CtrTH0Bt (7.7mg . 0. 0567mmol) . WSCD- HC1 (65. 2mg. 0. 340mmol ) , R 
Uh 'JiW; > (47.4ml. 0. 340mmol ) £j&nx.fc& N LT— 8fejS# 

ffiTKTgfc^Ufco W«Ji*iBf7K«E»^ h 'J7A«Lfc^ II^iEiSIL 

«f«!"LTSJH'fb^1& (91.8ng, 58* 

^H-NMR(CDClg) (5 :1. 52C1H. m), 2. 28C1H, m), 2. 50QH, t, J=7. 8Hz), 2. 85(1H, m), 2. 93 
-3. 02C3H, m), 3. 12C1H. dd, J=13. 2, 5. 9Hz), 3. 22C1H, d, J=12. 7Hz), 3. 55C1H, dd, J=10. 
7, 6. 8Hz), 4. 04C1H. dd, J=12. 7, 4. '4Hz')", 4. 17(1H, m), 4. 35(2H, m), 5. 04QH, d, J=12. 2Hz), 
5. lKlH.d, J=12. 2Hz),5.41(lH,m),6.86(lH,m),7. 16-7.34(15H,m). 

(H) (2S,4S)-2-7 $ J J f-;u-4-(7 x-;U75-;l/7 i/)-N-(3- 7x-;U7°pt° 
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'(G) T»&*lfc(2S,4S)-2-7S> h7 fH-(N-'<^;W + ->*i^;-;l/7x- 
;U7 5-^T ^ 7 )-N-(3- 7x-;U7°n t°*^;U) h°u <J (91.8mg> 0. 166mmol 

) (3ml ) KigJS?U- 5^°^7A#tf! (lOnig) £fl[j;LT, zk^tj? 

HfTF (5 f^EE) 7 Birililt, M^^iJLfc^, W^V^y-;U (3ml ) Jd 

*gjs?u 5%as°7^^a.^ aomg) ti m^mmymm (o.365mi ) %m*-T, 7K 

*S«»LTSHYfei^ (68.5mg, 893S ) *=*fi»Jtat UTftftfco 
^-NMRCDgO) <5 : 1. 50C1H, m), 2. 40C1H. m), 2. 64-2. 7K3H, m), 2. 8K1H, dd, J=13. 7, 7. 
8Hz), 2. 95-2. 99(3H, m), 3. 03C1H, dd, J=13. 7, 9. 8Hz), 3. 30C1H, dd, J=13. 7, 5. 9Hz), 3. 
39C1H, dd, J=ll. 2, 7. 3Hz). 3. 95C1H. m), 4. 10-4. 18(2H, m), 7. 33-7. 43C10H. m). 

mmmm C2S,4S)-2-7 S J / t^U-4-(7 ^.-jUT^-JlT I /)-N-(3, 3- 

(A) (2S,4S)-2-7S> hV f ;H-(N-^ > + •> * ;^*-;l/7 i -;l/7 7-^7 

^/)-N-(3, 3- ^7x-;b7*Pb't-^) ,t°o'J^>. 
M$I39(F) r#«in/c(2S,4S)-2-7v ? K y f- yU-4-(N-^< > v> ij Jl#— 

;l/7x-;l/7 7-/l/7 ^ y) t°D "J h U y JU* apWOS. (180mg % 0. 336mmol 

) t2,3-i?7 3.-Jl7°u (91. lmgs 0. 403mmol ) &&4t/ f- \s > (4ml 

) K»j»L0 "CCTHOBt (9. ling „ 0. 0671mmol) tWSCD- HC1 (77. 2mg. 0.403mmol 
) t h 'J xf;l/7; > (56ml> 0. 403mmol ) *iDx.fcSU MfcHSLT— SfeJl 

Lt'Wb>tifcgia'fe*-> U *W7^ p v 7 -f - (? o o*;UA) fc 
TffifjKLTM-ffe;^ (118mg , 56X ) 

^-NHRCCDClg) 5 :1.46(lH,m),2.20(lH,m),2.83-3. 19(m, 6H), 3. 50C1H. dd. J=10. 3, 
6. 8Hz), 3. 86C1H, dd, J=12. 2, 6. 8Hz), 4. 06C1H, n), 4. 27(lH..m). 4. 35C1H, «). 4. 62C1H, 
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m), 5. 04C1H, d, J=12. 2Hz), 5. 10OH. d, J=12. 2fiz), 5. 40C1H, iri), 6. 8K1H, m), 7. 16-7. 
33 Cm, 20H). 

(B) (2S,4S)-2-7 i J / f;H-(7x-^7 7-^7 ; /")-N-(3,3- ^7i-A/ 
o h't-;b) t°u 'J ^> 

(A) TH&ttfc.(2S,4S)-2-7-:> F> f ;H-(N-^ > -^;vt ^ •> ^ ;i/ ^7 x- 
^77-;l/7;y)-HU- i?7x-7l/^P hf^"-;u) h°o'J^> (118mg , 0. 
187mmol ) J-fr (3ml ) KgJSSU 5 96><7^*Ag£^ (10mg) £7jQX-T, 

*5£&ffi&T (1 ftSfTLfco 3 &K7jc3if£B£vT (5 MEE) 6 Mii 

ftLfco MmZ-Mftlbtz^ (3ml ) JCig»L."5X^7^^'A^ 

(lOmg) t Hm.imt>mWL CO. 411ml ) ^tJD^-Ts 7k*£l!«T (1 »E) T— 

2mg^75X ) M^iLTUfco 

^-NHRCDgO) <5 : 1. 46C1H, m), 2. 4K1H, n), 2. 60-2. 76(2H, m). 2. 90C1H, d, J=13. 2Hz), 
3. 05C1H, m), 3. 14C2H, m), 3. 33(1H. dd, J=13. 7, 5. 9Hz), 3. 52C1H, m), 3. 99C1H. m), 4. 07 
-4. 17C2H. m), 4. 50C1H, m). 7. 39-7. 44C15H, m). 

[HJfcflMl] (2S,4S)-2-7 ~ J yf;H-(7x-;l'77-^7 $ y)-N-(2- ^7 
h h° n 'J v> > 

(A) (2S,4S)-2-7^ Fyf^-4-(N-^>^^t+->*;l/^-^7x^;l/77-;b7 
= / )-N-(2- ± 7 h -f ;U) t° d U s? > 

HM»(F) T'#t.n^(2S,4S)-2-7^ hV f-;U-4-(N-<> ;UtK- 
^7x-;l/77-^7; /) tTn'J v?> h 'nWaiSi (173mg ; 0. 322mmol 
) <t2-7^7 hx| (66. 6mg. O.~387mmol ") &t&<{l t * U > (4ml ) }C*g8?L0 °C 
KTHOBt (8. 7mg . 0. 0645mmol) iWSCD- HC1 (74. 2mg, 0. 387mmol )' ih'Jif 
;l/7; > (54ml, 0. 387mmol ) MlcfffiUT— tfej*#Lfco 
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tz 0 mmmzmymmi- \> 'i^^iLfc'i mm^mzm^Lxmntzm 

(108mg „ 58K ) £$fc 0 
^-NMRCCKlg) <5 : 1. 66QH, m), 2. 28C1H, m), 2. 86-2. 94C2H. m), 3. 04C1H. m), 3. 24C1H, 
m), 3. 64C1H. m), 4. 10C1H. m), 4. 25C1H, m), 4. 35C1H, in), 4. 45C1H, m). 5. 04C1H, d, J=12. 
2Hz), 5. 09C1H, d, J =12. 2Hz). 6. 45C1H. brs), 5. 49 (1H, m), 7. 07-7. 32C10H, m), 7. 53-7. 
58(3H,m),7. 88-7.95(4H,m). 

(B) (2S, 4S)-2-7 = J * f-;U-4-(7 x-^77-;l/7 = J )-N-(2- t7h^A) 

(A) Tf§e>ftfc(2S,4S)-2-7$? t^-4-(N-^ > s>;M-*$/*;U#.=.;i,7 x~ 
;UT5-;U7 i 7 )-N-(2- t7 h-/^) tfo'jy> (108mg , 0. 187mmol ) * 
y-;u.(3ml ) «i?U 5^^7A^ (10mg) Z1)Qz.T, 7K*»BBftT (5 
«E) 7 IfHffiftLfco tttt*»&!lLfc^ (3ml ) 

5X^°7^7A^ (lOmg) £1 mimWLymWL C0.412ml ) £jJD;tT, 
T (1 SIE) Lfc„ tttt*«J8iJLfc&. &J&£ffiEfflffiU 

TM^tl (63.5rag, 6936 ) *^»*at#fc, 

^-NMRCDgO) 5 : 1. B2C1H, q, J=12. 7Hz), 2. 58C1H, in), 2. 73C1H, t, J=10. 3Hz), 2. 83C1H, 
t, J=12. 2Hz), 3. 24-3. 32(4H, m), 4. 07(1H, dd, J=10. 3, 5. 9Hz), 4. 17C1H, m), 4. 55C1H. 
m). 7. 00-7. 06C5H, m), 7. 60C1H, d, J=8. 3Hz), 7. 76-7. 77(2H, m), 8. 07-8. 17C4H, m). 

C^W42] (2S,4S)-2-7 2 J * f ;M-(*t7x-;l/77^7 S / )-N-(2 
- Kd + ->-3- 7i-^7 , nh» b°DU v? > (^tt^*A &t>*B ) 

(A) N-O ^;l/;t*->#;U*-^-trans-4- >W Kn + ->7 B o'J > /f^xxr 

4-W Kd + ->7 , d | J > ^f^xxf;« (8.00g s 44. Ommol) ££<ft;< 
=}-Vy (160ml ) KjgPU h 'J if ;l/7 ; > (18.4ml, 132iwnol ) (fc&ft'Oy 
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(9.43ml, 66. lmmol) £0 °Cirtjj[lx.T^T3 %f?$M&ltz 0 

(12. 3g . fe&m £*§fc 0 

(B) N-^>v?;I/**->*;U?K-;l/-trans-4-(> * — ;U^* + *>) 7°n "J > 

(A) T'#£tifcN-<> v?;U^ + i/^;U^-;U-trans-4- Kp*'>7°p'J > 
>f-;Ux*x;l/ (12. 3g s 41. lmmol) (240ml ) KjgjftU h'Jx 
f-;l/7; > (17.2ml, 123mmol ) ti&ltS 9 > x;U*x^ (9.54ml. 123minol ) £ 
0 0 C(CTiQ^T^T2 lfB»Lf:, SJG&tt* ? p d twl/Atft L ? x >® 7 Jc 

&± h 'JUAt«*Lfc^ *a*«BE*fi&UT*iB<fc^ (14. 7g , »fc|) £ 

(C) N-^> i>;U;fr* •>*;!/#.=. ;l/-cis-4- 7^K7'd>J> /fiUxf^ 

(B) Tl*4tifcN-'<>y;l/*4-v/*;U'K-^-trans-4-(y * >x;U*x;M-*-» 
7°n 'J > ^f>x^f^ (14. 7g > 41. lmmol) £DMF -7jc (10: U v/v N 110ml 

) K&JBU T^tth'J^A (16. 3g . 250mmol ) £#[l;iT70 a CfCT-Bfcji# 
L/c 0 S^^®C^> flS£E««U ftlxf ;UT-«IL7jc&L/c 0 

# *f 7A? o "7 h^7^ - (Sj=$?x^;u- h;ux>, 1:6 „ v/v ) KTf&Sl 
UT^H^t) (12. 4g . 99K ) £#/c 0 

^-NMRCCDClg) 5 :2. 26C1H, m), 2. 48C1H, m). 3. 59C1H, m), 3. 66(1. 5H. s), 3. 80(1. 5H, 
s), 3. 8K1H, m), 4. 2K1H, ra), 4.19UH, m), 5. .08-5. 24C2H, m), 1. 31-7. 39(5H, m). 

(D) N-O v?;u* + ->*;u^?-;u-cis-4- 7-5 y7°P'J > /f;H7f^ 

(C) •C#^>n/cN-^>^;U^- + ->^;U^x;U-cis-4- 7 K 7* p D > > ^x 
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Xrib (3. OOg . 9. 86mmol) £THF -7.K (5:1 . v/v N 60nrl) C^iLTh 'J 7 x 
-^*X7^ > (3.88g , 14.8mmol) £Jj[|;iT. -M#L/c 0 Si&tt*«EaeiS 
ttl#btifcM^-> ij*W5i^D7 h/77-( - ^ / - ;U-^.p 
n*;l/A N 1:100 „ v/v ) JCTfflfffl LTSJS-fb^ (1.95g „ 71X ) *ftfc 0 

(E) N-0^7U^- + ->^;U^-;b-cis-4-(N-tert- 7* h*->*;l/;K.=.;l/jfc* 7 x- 
^7 7-;n ^ y ) 7°n 'j > yf;i/xxf;i/ 

(D) T^6tlfcN-«^.>S?;U* + S/'*;U**— ;U-cis-4- 7 ^ y 7°n 'J > y- f;l/x 

(1.95g . 7. Olmmol) tN-tert- 7" t< + •> * - 1 7 x - ^7 7 - > 
(2. 05g N 7.36mmol) U> (8O111I) KfgJ$L0 "CfCTHOBt (284mg N 2. 

lOramol ) iffSCD- HC1 (1.41g . 7. 36mmol) '#Jn*fc8U SfifcJHBLT— SfeBi 

Ti^fci^y U ijfjVii? A? h ^5 7 * - Mxf;b- ^;Ujc 

1:4 . v/v ) i:tfiLTglM (2.40g „ 63* ) &ntz 0 
^-NMRCCDClg) 6 : 1. 43C9H. s), 1. 84-1. 99C2H. m). 2. 12C1H, m), 2. 47C1H, m), 2. 66C2H, 
n), 3.-54C1H, m), 3. 60(1. 5H, s), 3. 7K1H, m), 3. 78(1. 5H, s), 4. 05C1H, m). 4. 38C1H. m), 
4. 62C1H, m). 5. 04C1H. d, J=12. 2Hz), 5. 08C1H, brs), 5. 19C1H, d, J=12. 2Hz), 7. 16-7. 33 
(lOH.m). 

(F) (2MS)-2-'W Ko*->^f-;b-4-(N-tert- 7* h + ->*>l/jK-;U**7 x-;U 

(E) -C#t>n^N-^>^;l/^- + ->*;U^-;U-cis-4-(N-tert- 7 b 1> JUX- 
;l/**7xi;l/77-;b7;/) 7°q D > y f/l/xxfil/ (2.40g ^ 4. 45mmol) 
£THF (40ml) izfeffl. L^telY?"**- b x ) 7 A (421mg . 11. lramol) £iD;U Jd 
WtL^A^y^y-;b (8ml ) £1 BSfHj&MJT^o < Oirj^TLfco £f&#£ 

ftfcU 7k£iQ;i> 7nptwi/A-c2 Mft8?fE£m\ W1&®££fr-t±T&S7j<ffii 

a^HJtfA-CS&gLfc^ ««flEMLT»ffc£$J (2.28g\ ^fi«J) £ 
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(G) (2S,4S)-2-> 9 >XJ\'*-Jl'**i'J ^;U-4-(N-tert- 7 Y* : sii )\/#-)\,* 
^71-^77-^7; y )-N-0^;U^-+->y7;U^'^;l/h ,> n 'J v>> 

(F) Tf#bft/c(2S,4S)-2-'W Ka*->^f-7U-4-(N-tert- 7* h 4- ;Us}5-;U 
ih*7i-;l/77-;l/7; y )-N- / < > v?;U^-.+ ->^7 ;U^r.;U t°P "J v> > (2. 28g 

4. 46ramol) ^{k^f L/> (40ml) K&j|?U h 'J xf-;U7 i > (1. 86mU 13. 
4mmol) ti&\lt 9 yxfr*-)V (1.03ml. 13.4ramol) £0 °ClCTfr];iTgz&-e2 

fc^ SflE*«E»ttLT*JH-fb'&'te (2.63g „ **»fc 0 

(H) (2S N 4S)-2-7^ HV f-;U-4-(N-tert- 7 h + ->*;bih*-;l/**7x-;l/77- 
^7 ; 7 )-N-< > i?;^ + -> * yl/^*^^ h°o 'J > 

(G) Tf#b*ifc(2S,4S)-2-y f >x;l/*-^;U f-;l/-4-(N-tert- 7*h + -> 

(2. 63g . 4.46mniol) £DMF (10:K v/v s 55ml) Kjgj&U TvMfc* h 'J 7 
A (1.45g . 22.3ramol) ^M^XUViZ T-IM$ Ltz 0 

- h^x>, 1:5 N v/v ) l=-C»«LTM'ffc;<£& (1.99g > 833S ) 
^-NHRCCDClg) <5 : 1. 44(9H, s), 1. 72C1H, m), 1. 9K1H, m), 2. 15C1H. m), 2. 24C1H. m), 
2. 68C2H, t, J=7. 8Hz), 3. 26C1H, m), 3. 37C1H, m). 3. 81 (1H, brm), 4. 05C3H, brm). 4. 47C1H. 
m), 4. 97C1H, brs), 5. 09(1H, d, J=12. 7Hz), 5. 15C1H, d, 5=12. 7Hz). 7. 16-7. 34C10H. m). 

(I) (2S,4S)-2-(N-tert-7* h JUX-frT i y) y ^^-4-(N-tert- 7*h + -> 
*;l/;K.=.;l/*^7 x-^7 7-^7 ^ J )-H-<> i? JUt * i/ ft if a y 

(H) -?l§Sftfc(2S. 4S) -2-7 V Ky f-;l/-4-(N-tert- 7* h ^ '> 77 ;U*^;U7 
!-^77-^7;/)+ 'O-W + i/AW-AtP'jy^ (h99g. 3. 
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71mmol) £THF -zk (5:1 v/v „ 48ml) KgffllLT h U 7i-HX7-f > (1. 
46g , 5.56mmol) -Bfcjf#Lfc 0 £J&tt*^»l&LTfc<s>ttrt:M<Bzi 

*^fc>f-U> (25ml) KigJSIU h U Jcf-;U7 $ > (1. 15ml. 11. lmmol) tV- 
tert-7'f-;U^*;U*>- h (2. 43g . 11. lmmol) <Di£4kJ =f- b (20ml) £ 

7>*7A^D7 h?*5 7^ - (7-tr h > - h;Ux>, 1:8 N v.v ) KTffjRLT 

mmib£® (i.46g . 65n 

^H-NMR(CDClg) S :1. 43C9H, s), 1. 45C9H, s), 1. 84(1H, m), 1. 92C1H. m), 2. 17C2H, m), 
2. 68C2H. m), 3. 26C1H. m). 3. 45C2H, m), 3. 73C1H, m), 3. 99C1H, m), 4. 25(1H. m), 4. 33C1H, 
m), 5. 06C1H, d, J=12. 2Hz), 5. 13(1H, brm), 5. 14(1H, d, J=12. 2Hz), 7. 16-7. 33Q0H, m). 

(J) (2S,4S)-2-(N-tert-7* Y *'sti frX-frT I /) / f-;U-4-(N-tert- 7*h*-> 

(I) -C#£ftfc(2S,4S)-2-(N-tert-7* h + v^7^^-;l/7 ~ 7 ) 
tert- 7* h*->^;i/jf'-;i/*^7 x-;i/7 5-;U7 l y )-N-o^;i/^-4-->^;u^ 
x;Uh°oU>>> (1.40g . 2.29mmol) £7*/-;U (30ml) IzmML, 
^mM (300mg ) ZMz-T, im^M^T (1 ^EE) T'-I&j«# £ Hzyk 

m^m^rf (5 ^£) -es ^HjBaufco «a*»«yu^; «a*«JBE»«euT 
sft^^ (i.09g . *»fco 

(K) (2S, 4S)-2-(N-tert-7* h * ->#;l/tf-;b7 = J ) y f-;U-4r(N-tert- 7> +v 

(J) T#bn/c(2S,4S)-2-(N-tert-7* h^->^;U*"-;U7 ^ y-> yt;M-(N- 
tert- 7 , h + y*;l/t-^*t7x-;l'77-;l'7;y) fn'J^y (250mg . 0. 
525mmol ) 7 7°p t?;U7;U=» -^Kgjff U (2^3-i#*->7 , D fcf;U) 
> (276ml > 2. lOmmol) *JlDx.T-|fe6D«iaSEUfco fiiE*fiE*«EE»USLT»e> 
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1:200 , w ) izTfrMwmiT7m%<D&fcmmcm^^timm4t£®<Dg&w 

A SO'B *ft*'ftl55mg (48K ) . 126mg (39X ) £*§fc 0 
• H&ftA : ^H-NMR(CDClg) 5 : 1. 42C9H, s), 1. 43C9H, s), 1. 88C2H, m), 2. 26(1H, m), 

2. 49C1H, m), 2. 66-2. 80(6H, m), 2. 98C1H, ra), 3. 18C1H, brs), 3. 90C1H, m), 4. 04C1H, m), 

4. 33C1H, m), 5. 14C1H, brs), 6. 78C1H, brs), 7. 15-7. 29C10H, m). 
•H'&ftB : ^H-NMR(CDClg) 8 :1. 42C9H, s), 1. 44(9H, s), 1. 88C1H, m), 2. 13C1H, in), 

2. 22-2. 40(2H, m), 2. 66C2H, t, J=7. 3Hz), 2. 63-2. 83C4H, m), 2. 97(1H, m), 3. 13(1H, m), 

3. 27(1H, m), 3. 84(1H, m), 3. 98QH, m)/4. 3K1H, m). 5. 05C1H, brs), 5. 56C1H, brs), 6. 
60C1H, brs), 7. 16-7. 28(10H.m). 

(L) (2S,4S)-2-7^ y^^^-4-(*^7x-;U7 7-;UT i /)-N-(2- >W + 
•>-3- 7x-^7nt:;l) t°o'Jv?> (g&#A ) 

(K) T'#bft/c(2S,4S)-2-(N-tert-7* h * * fr*-Jl<T i J ) y ^-4-(N- 
tert- 7* h + v^;l/^*-;U*^ 7 x-^T7-;UT ^ y )-N-(2- Kn*->-3 

- 7x-;b7°p t°;U) t°oU^> (g&ftA . 155mg , 0. 254ramol ) £4.2 

j-mm. cm ) »cjg#3#2 mmwbtz 0 e^ml^;- 

$1 (83. 2mg, 6256 ) ZEMB.&t LT?#fc 0 

^-NMRCDgO) 6 :1. 95C1H, m), 2. 26(2H, m), 2. 78C2H, t. J=7. 8Hz), 2. 83-2. 98(3H, m), 
3. 33C1H. m), 3. 44C1H, dd, J=13. 2, 9. 3Hz), 3. 57-3. 69C4H, m), 4. 07C2H, m), 4. 33C1H, m), 
4.48(lH,n),7. 28-7. 46C10H, m). 

00 (2S,4S)-2-7$ y >^;U-4-(**7x->'UT5-;U7 $ y)-N-(2- Ko* 
v-3- 7 x-;U7°o t?;U) tfnyy> (£t£#B ) 

(K) •C^^tlfc(2S,4S)-2-(N-tert-7 ; h + •> ^;l^K-^7 5 /) > f-;l/-4-(N- 
tert- 7* h + ->*;U**-;U*t7 x-;U77-;U7 i y )-N-(2- 'W Kd + v-3 

- 7x-;U7°Dt°;l/) t°a U (^ttftB „ 126mg . 0. 206mraol ) £4.2 

(3mi ) »r^fj»$-ti:2 mmmwttzo M^iii^y- 
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;i/-c&0#» I ties u s> x f - ;i/x - ^ ^ t <* itmm<t£ 

m (72. 5mg. 68% ) «SIilT#fc 0 

^-NHRCDgO) 5:1. 95C1H, in), 2. 28C2H, m), 2. 76C2H, t, J=7. 3Hz), 2. 82-2. 95C3H, in), 
3. 31-3. 52C5H, m), 3..68C1H, m), 3. 88C1H, in), 4. 05C1H, m). 4. 20(1H, a), 4. 48C1H. m), 7. 
29-7. 43Q0H, m). 

[&Sfc0!l43] (2S, 4S)-2-7 ; ; > f ;H-(^ t 7 t - ^7 7 - ^7 ; ; )-N-( 

7x-;^nt 0 ;i/7;y*;i/t:-;i/) h° 

(A) (2S, 4S)-2-(N-tert-7* h * ;U#-;bT ^ y ) / f-;U-4-(N-tert- 7' h * > 
*;l/^r.;U.*t 7 x-;UT5 — ^1/7 S -/ )-N-( 7 x-^7°d h°;UT > J tl)\y^-)^ 
t° u 'J *J > 

HM420) -C#^n^(2S,4S)-2-(N-tert-7'h + '>^;U^-;U7i 7) /• 
-4-(N-tert- 7*> + •> * 1 7 x - ;!/7 7 - ;l/7 ; ; ) tfn'JS>> (120mg 

^ 0.252mmol ) %mtt?U> (3ml ) Kjg#U 4-7 x.-;Ug&^ (82. 8mg, 0. 
504mmol ) . S> 7 x x;U* 7. * U ^7 ^ K (163ml , 0.758mmol ) . RU- V U xf- 
;l/7;> (211ml „ 1. 51mmol) & 8H3H L rt: << 7->7— K© h >8£f0E. (10ml 

) CO °C{CTin^T^^-C3 ^K«}^Ufco n o AT*fr!R US 

SiUI#^n/;iW^> .«J ijffrti 3 ? a? nv K57^ - (y *y-;u- 
?no*;^ 1:100 s v/v ) ICTUS LT£g'ffc£# (128mg „ 80% ) £*#/c 0 
^H-NMR(CDClg) S : 1..43C9H, s), 1. 45C9H, s), 1. 82-1. 96C4H. m), 2. 04-2. 16(2H, m), 2. 
63-2. 7K4H, m), 3..13C1H, m), 3. 25C3H, m), 3. 44 (2H, m), 4. 05(1B, brs). 4. 24-4. 3K2H, 
o), 4. 50C1H, brs), 5. 43C1H. brs), 5. 70(1H, brs), 7. 15-7. 28C10H, m), 8. 35C1H, brs). 



(B) (2S,4S)-2-7 5 y y f;H-(*t7x-;l/7 7-;i/7;7)-N-( 7 xx;b7°o 
h°;U7 $ y ii frtf-jv) t°o 'J > 
(A) T?#£ft*:(2S, 4S)-2-(N-tert-7* h * x;uy y) y f-;U-4-(N- 
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tert- 7*h + ->*;H*-^* ; e7x-^77-^7;;)+( 7 x -Jl7a t?/U7 
< j t°D U yy (128mg . 0. 201mmol ) £4.2 * / 

m (3ml ) JcS*?*-fr2 ^FH8H$Lfcc &fc&£mi£mffiLJ ? ; -Jl,T*Wl®i£ffi 

bximu (83.3m g , 82 

% ) LtHto 

^-NMRCDgO) 6 : 1. 72C1H, m), 1. 89(2H, m), 2. 27C2H, m), 2. 48C1H. m), 2. 69-2. 76C4H. 
m), 2. 99-3. 33(6H, m), 4. 02C1H, in), 4. 03-4. 12C2H. m), 7. 26-7. 42C10H. m). 

IfUfomW (2S,4S)-2-7 I J t f-;U-4-C** 7 * -;U7 7 -;U7 5 J )-N-( 

(A) (2S, 4S)-2-(N-tert-7* Hrv/2>;l/*-;l/7 > f-^-4-CN-tert- 7> 
A;bt:-;l/*€7i-;l/7 7-^7;yH-( Ov*77>-2- t°o. 
'J > 

M#|J42(J) Tl#bftfc(2S,4S)-2-(N-tert-7* h *->*;l>**-;U7 i 7 ) / 
-4-(N-tert- y h + v^^U^-^*^^ x-;U7^-;U7 ^ 7) t°o'Jv?> (102mg 
„ 0.214mmol ) i^>775>-2- rt;U**>8 (52. Omg> 0. 321mmol ) 

(3ml ) K^JPLO, "CKTHOBt (8. 7mg > 0. 0642mmol) iWSCD- HC1 (61. 
5mg, 0. 321mmol ). t b 'Jxf;l/7; > (44. 7mK 0. 321mmol ) %iiaz-fc&* MM. 

7A7K»s «afnA«7KT«fe^Ufco WSfclfcteKSKK* h 'J9A«Ltt, 

,(^;-^-^dW, 1:10, v/v ) CTff^LTMft^ (HOmg N 83 
% ) ^#/: 0 

^-NMRCCDClg) 6 :1. 44(9H. s)",T 48C9H, s), 1. 97(2H, m>, 2. 19(2H,m), 2. 72(2H, t; J 
=7. 3Hz), 3. 32C1H, m), 3. 59C1H, m), 4. 10C1H, m), 4. 31 (1H, m), 4. 49(1H, m), 4. 56C1H, m), 
5. 420H, m), 5. 810C1H, brs), 7. 13-7. 65O0H, m), 8. 54C1H, brs). 
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(B) (2S.4S)-2-7 a J / f;H-(*?7x-;l'77-^7 i-y)-N-( ^>77y> 
-2- t" a y 5? > 

(A) Tf»&ttfc(2S.4S)-2-(NH:ert-7 h*->*;U#-;l,7 y^;U-4-(N- 
tert- 7'^y^;^'-;l/*t7i-^77-;l/7;7)-H ^>'/7 7>-2- 
*;PjK-;U) tfn U S?> (HOmg . 0. 177mmol ) £4.2 j££ggfc> * ^ 
(3ml ) fC^»*-tt4 ltS»i$Lfco E(&#£i*E»f6Ly -^T'tfclU** L 
TftflkU M < Kl*^i^^i-"r;U*ffl^T@'fk$^Sj!i^^ ai.Omg, 81 
% ) *ZJfi»ttti: LX&tZo 

^-NMRCDgO) 6 : 1. 8K1H, m), 2. 30C2H, ra), 2. 63C1H, m),-2. 78(2H, t. J=7. 8Hz), 3. 34C1H, 
■), 3. 59C1H, m), 4. 04C1H, m), 4. 17(2H, m), 4. 6K1H, n), 7. 12GH, m), 7. 28-7. 33C3H, m), 
7. 42-7. 48C2H. m), 7. 53-7. 60C2H, m), 7. 69C1H. m), 7. 85C1H, m). 

CHWJ45] (2S,4S)-2-7 ~ J t f;H-(*t7x-^77-^7 S J )-N-( 
*>7[d] f7 7-M- *;U?K— ;U) t°uij^> 

(A) (2S,4S)-2-(N-tert-7' h*->*;Uih*-;U7 ^ / ) ^ f-;U-4-(N-tert- 7*h*v/ 
7x-;l/7 7- ^7 ; ;)+( <>7[d] f7'/-^-2- ftjUtf- 

;u) t° d y V > 

HM42U) -C#bn/c(2S,4S)-2-(N-tert-y b + ■> ^;U^-;U7 = / ) > 
-4-(N-tert- 7" h + ->77 ^U*"-^** 7 x-^75-^7 ^ J ) t°ayi/> (lOOmg 
> 0.210mmol ) <h<>7[d] f7 7-;l/-2- (48. 9mgs 0. 273mmol ) 

Z&fcJl-l'y (3ml ) KgJBUO °CKTHOBt (8. 5mg N 0. 0629mmol) irWSCD- 
HQ (52. 3mg , 0. 273mmol ) t h»J xf;H ^ > (38mk 0. 273mmol ) £inx./c 

7 -f - U ? J -h->7 a d*;I/A n 1:100 > v/v ) (C rfS L tllft^tl 
(124mg . 93% ) £#?t 0 
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^-NMRCCDClg) 6 :1. 46C9H, s), 1. 47C9H, s), 1. 98(2H, m), 2r21(2H, n), 2. 7K2H, m), 
3. 40C1H. m), 3. 65C1H, m), 4. 34(2H, m), 4. 53C3H, m), 5. 46(2H, m), 7. 12-7. 28(5H, m), 7. 
47-7. 57 C4H, m). 

(B) (2S,4S)-2-7 ;^ f-;l/-4-(*t 7 * -JUT 7 -^7 i y )-N-( ^>7[d] 

(A) T#t>n^(2S,4S)-2-(N-tert-7' h + ->^;U^-;U7 ^ y ) y 3^l/-4-(N- 
tert- 7' Ki/*;l/*';;^t7x-^77- ^ J )-N-( ^>7[d] f-7 7- 
;U-2- t°P'J^> (124mg N 0. 194mmol ) £4.2 £S£i£^y*y-;u 

«ft (3ml ) C»»*-a-2 B#l«jJi#Lfc, £Jfcfc*«E»ffiL/^y-;UTftll5fc 
iLT, ^i^v?if;l/x-f;^ffi^Ti^^^»^i (91.8mg, 93X ) 
LTtfyco 

^-NMRCDgO) <5 : 1. 80C1H, m), 2. 27C2H, m), 2. 64C1H, m), 2. 73C2H, m), 3. 36C3H, m), 3. 
42C1H, m), 4. 02C1H, m), 4. 17C2H, m), 4. 6K1H, m), 6. 93C1H, m), 7. 20C4H, m), 7. 64C2H, 
brs),8. 12(2H,brs). 

C^WJ46] (2S.4S)-2-7 £ J / f ;H-(*€7x-/b7 7-;l/7 = J )-N-(6 
- y h * ->-2- ± 7 h ;U) t° d <J y > 

(A) (2S,4S)-2-(N-tert-7* h *->*;UjK-^7 > f-;U-4-(N-tert- 7 h 4=- -> 
*;V*-;^t7x-;l/7 7-^7;y)+(6- y h*->-2- t7h^/W t°p y 

HWJ42CJ) -C#bn^(2S ( 4S)-2-(N-tert-7'h + v/^;U^-;U7A y) y 
-4-(N-tert- 7* f- + y*M;-^t7i-;l'7 7-;l/7 = >) h°Pl)v>> (lOOmg 
. 0. 210mmol ) t%-* h^>-2->7 "hxf (55. 2mg, 0. 273mmol ) £^ffcy f- 
U> (3ml ) ICjgPLO °CICTH0Bt (8. 5mg s 0. 0629mmol) iWSCD- HC1 (52. 3n^ 
0. 273mmol ) t V 'Jif^7; > (38mK 0. 273mmol ) £Jn*.fc^ IfiCSfflL 
T— (felJ|#Lfc 0 P P*^ A f&ftBtK*^^ h 'J 7A 7 .k*§ 
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;l/-?BD*Ai, 1:100 . v/v ) ICTfltS LT^S-fL^ (134mg N 96% ) 
fz a 

^-NMRCCDClj) 6 : 1. 45C9H, s), 1. 46C9H, s), 1. 83C1H, in), 1. 92C1H. m), 2. 13C1H, m), 
2. 24C1H, n), 2. 66C2H, t. J=7. 8Hz), 3. 39C1H, m), 3. 50 (2H, m), 3. 80C1H, m), 3. 92C3H. s), 
4. 27C2H, m), 4. 51C1H. m), 5. 33C1H. brs), 5. 71 (1H, brs), 7. 12-7. 27(7H, m), 7. 47C1H, 
d, J=8. 3Hz), 7. 72C1H. m), 7. 85C1H, s), 8. 12C1H, brs). 

(B) C2S,4S)-2-7 ^ J t f-^-i-Ct^7 x-;U7 5-;UT = J )-N-(6- /• 

2- ^- 7 h -i ;U) h° d y ^ > 
(A) T?&E»ftfc(2S,4S)-2-(N-tert-7* h * •> ;l/ * - ;U 7 i y ) ^ f-;u-4-(N- 

tert- / h + •> * /l' t*-;l/* 1 7 z - ^7 7 - /1-7 ; ; )-N-(6- > h + ->-2- i~7 
MAO t°D 'J (134mg N 0.203mmol ) £4.2 * J (3ml 

) 2 #ra«#L;teo SM^iiSii l> ^ ; - ^«*»Lt^ 

*U a^^^^^^^^-^^^ffl^T@{k$ifSll^# (83.0mg. 7456 ) £ 

^-NMRCDgO) 5 : 1. 70C1H, m), 2. 14C1H, m), 2. 54C1H. m), 2. 60C1H, m), 3. 28-3. 40(7H, 
in), 3. 69C1H. m), 3. 96C2H, m), 4. 54C1H, m), 6. 58C1H. m), 6. 84-7. 0K6H, m), 7. 47C1H, d, 
J=8.3Hz),7.69(lH,ra),7.87(lH,s). 

(2S,4S)-2-7 5 ;>f;H-(^^7x-;l/77-^7 5 J )-N-(3 

(A) (2S.4S)-2-(N-tert-7* h+VfcWc-;^ = /) > ^;l/-4-(N-tert- 7*h*S/ 
7 x-;i/77-^7 $ y )-N-(3- Ka + v-2- t7 t° 

d y ^ > 

fy&0>J42(J) T-#bnfc(2S,4S)-2-(N-tert-y h + ->*;U**-;U7 y) ^ f-;U 
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-4-(N-tert- 7* h*i/*;UsK— 7 x— ;UT7—^7 SV) h°D'J^> GOOrog 
„ 0. 629mmol ) £3-'W Kn + ->-2- ^7 (178mg „ 0. 944mmol ) £i£>fb 

(6ml ).»Cjgjj?L0 °ClCTHOBt (43. 5mg s 0. 315mmol ) iWSCD- HC1 
081mg . 0.944mmol ) t Y > (132ml > 0. 944mmol ) *1}W?Ltz'&, 

(^/-jk-^DP^A, 1:100 ^ v/v ) {CT^LTSH'fb^ (131mg . 
32% ) ^#fco , 
^-NMRCCDClg) 6 :1. 43C18H, s), 1. 80C1H, m), 1. 90C1H, n), 2. 10C1H, n), 2. 25C1H, m), 
2. 65C2H, m), 3. 38C1H, m), 3. 47C1H, m), 3. 58 C1H. m), 3. 89C1H, m), 4. 28 (2H, m), 4. 52C1H. 
m), 5. 35QH, m), 5. 67C1H, m), 7. 12-7. 28(9H, m). 7. 43C1H, t, J=7. 3Hz), 7. 63-7. 63C2H, 
m). 8. 17C1H. brs), 9. 64(1H, brs). 

(B) (2S,4S)-2-7 i J yf;H-(*t7x-;l/77^^7 = y)-N-(3- Kn + 
•>-2- i-7 h-OU) tf o 'J ■>> 

(A) T#£>ftfc(2S,4S)-2-(N-tert-7* h * S/ *;l/>tf-;l/7 ^ / ) >*;U-4-(N- 
tert- 7' K^'>^;UtC->'U^ j e7 x-^7 5-;U7 ^ 7 )-N-(3- Kn*->-2 
- ^-7 h>f ;U) tfn D i? > (106mg „ 0. 164mmol ) £4. 2 * y -^jR 

(3mi ) izmMm£2mmmwifro Kmrn^mzmmt/ ? ; -^-zmm&ffiL 

Tl&ftU BTO£^^^-r;U£^T©ft£tf^M^ (71.3mg. 84 
X ) LTfffc, 

^^-NHRCDgO) 5 : 1. 65C1H, m), 2. 24(2H, m), 2. 65C3H, m), 2. 95(2H. t, J=10. 5Hz), 3. 15 
C1H, dd, J=ll. 2, 7. 3Hz), 3. 31-3. 40(2H, m), 3. 94C2H, m), 4. 50C1H, m), 6. 54C1H, t, J=7. 
3Hz), 6. 88C2H. t, J=7. 3Hz), 7. 03C2H. d, J =7. 3Hz), 7. 47-7. 5K2H, m), 7- 61 (1H, t, J=7. 
3Hz), 7. 86C1H. d, J=8. 3Hz), 7. 90C1H, s), 7. 95C1H, d, J=8. 3Hz). 

. [H;Sfi0>J48] (2S, 4S)-2-7~ yyf;H-(^^7i-jl/77-/b7; /)-N-(2 
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- ± 7 h 4 ji) t° o <j ~J y 

HifeW2(J) T'#bn/c(2S,4S)-2-(N-tert-7' V * v t> ^X-frT I J) Jj-jl 
-4-(N-tert- 7 Y *->#;l' ^ 7 x —)\^7 7-^7 i J ) t°D>J^>£2- 

^H-NMRCDgO) <5 :1. 67C1H, m), 2. 25C2H, m), 2. 65(3H, m), 3. 18C1H, m), 3. 33-3. 38(3H, 
in), 3. 94 (2H, m), 4. 55C1H, m), 6. 6K1H, t, J=7. 3Hz), 6. 95C2H, t, J=7. 3 Hz), 7. 07C2H, d, 
J=7. 3Hz), 7. 60C1H, d, J=8. 8Hz), 7. 66-7. 7K2H, m), 8. 04-8. 1K4H, m). 

[HWJ493 (2S,4S)-2-7 ^ J t f-;MK** 7 x -JU7 5 -;U7 = y )-N-(2 

- ^-7 ^ U h°o'Jv»> 

(A) (2S,4S)-2-(N-tert-7> + ->^7^^-;U7 ^ / ) ^ ^^-4-(N-tert- 7*h + -> 
#;U*"ji;l/*t7 x-;l/7^-^7 $ 7 )-N-(2- * b >x;U*^/U) t°ni)^ 

^I^42(J) -Cl#bn/c(2S,4S)-2-(N-tert-7' H + ->^;l/^"^;U7 $7) 
-4-(N-tert- /h + ->AM-^t ; e7x-^77-;l'7; 7) t°o'J^> (126mg 
% 0.264mmol ) f- 1/ > (2ml ) K^fc?U MJxf-;U7$ > (43mK 0. 

309mmol ) t^ti-7 ? U (70. lmg, 0. 309mmol ) £0 "CKTiJD/LT 

->y 77^77 5 A? ^77^ - (74? h > - h;l/X> % 1:9 , v/v ) iCTft 
^LX^ffc^ (98.2mg, 56K ) £#*: 0 

^H-NMR(CDClg) (5 :1. 43(9H, s), 1. 45(9H, s), 1. 75(2H, brs). 2. 15C1H, m), 2. 66(2H, t, 
J=7. 8Hz), 3. 44-3. 54(4H, m), 3. 84(1H, brs). 4. 07(1H, brs), 4. 18C1H. brs), 5. 18(1H, 
brs), 5. 30C1H, brs), 7. 15-7. 20C3H, m), 7. 25-7. 28(2H, m), 7. 62-7. 66(2H, m), 7. 77C1H, 
dd, J=8. 3. 2. 0Hz), 7. 89-7. 98(3H, m), 8. 39C1H, s). 

(B) (2S,4S)-2-7 $ ;yf;H-(t^7x-^7 7-;l'7 5 J )-N-(2- ±7 5 U> 
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x;u*-;U) t°D 'J y > 

(A) T#bn^(2S, 4S)-2-(N-tert-7* h + v^^^-^T = / ) f-;l/-4-(N- 
tert- 7" h + ■> * ^t-i^ 1 7 x -^7 7 - ^7 ; ; )+(2- 1-7 ? \s > XJU* 
t°P 'J ^ > (98.2mg. 0. 147minol ) £4. 2 jK^ESM * 7 -;Uftf7S (3ml ) 

-t±2 b# p^s^ l/co asas-WEftRt l * ? j - frT'Wm&m l rias u 

^M^^^^;Ux-x;i/T^M. 7K«c»jS?LSfeiaSLTaS'ffc^ (67.5mg. 
85X ) £-t£l£i£<t LT^fco 

^-NMRCDgO) 8 : 1. 56C1H. n), 2. 19C3H. m), 2. 68C2H, m), 3. 10C1H. m), 3. 25C2H, m), 3. 
66(1H, m), 3. 85C1H, m), 4. 18C1H. in), 7. 22C3H, m), 7. 36C2H, m), 7. 74-7. 9K3H, m), 8. 09 
-8. 23C3H. b), 8- 60(lH,s). 

[£Jfe0>J5O] (2S,4S)-2-T i / > f-^-4-Ct^ 7 x-7U7 7-;U7 $ > )-N-( a- 

(A) (2S.4S)-2-(N-tert-7* h + i/^^U'K-^T 5 y) y f-;U-4-(N-tert- 7'b^-> 
^ ;|/*' - jl/^t 7 i-^7 7 -^7 ; 7 )-N-( a- h ;Ux>x;U*— 7U) hfo'JS? 

H»J42(J) -CH&tite(2S,4S)-2-(N-tert-7*h*i/*;l/^-;U7 i /) / f->t/ 
-4-(N-tert- 7" h + •> * ^^-^tv? 7 x - ^7 7 -^7 ; ; ) h°D'J^> (126mg 

N 0. 264mmol ) * 1/ > (2ml) Ki&fSU h'Jif^7;> (34. 5ml N 

0.248mmol ) tWCa- Y ;bx >x;U*-;U (47. 2mg. 0. 248mtnol ) £0 "CKTflO 

M£-> 'J tlffril? 2*9 D7^77|- (7-fe h > - h;Ux>N 1:9 n v/v ) 
(CTff^LTgJl'fb^ .U03mg\" 62X") 

^H-NMR(CDClg) 5 : 1. 44(9H, s), 1. 45(9H, s). 1. 93C1H, m), 2. 17(1H, m). 2. 69(2H, t, J 
=7. 3Hz). 3. 02C1H. m), 3. 14(1H, m), 3. 25C1H, m), 3. 58C1H. m), 4. 09-4. 35C2H, m), 4. 26 
(2H, s), 4. 79C1H, in), 5. 30C1H, brs), 7. 17-7. 37C10H. m). 
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'(B) (2S,4S)-2-7 2 y y f-;U-4-(* J E-7x-;U7 5-;bT ry)-N-( a- Y)lz.y 
7>jU*-;l) t°o 'J > 

(A) T#t>n^(2S,4S)-2-(N-tert-7 h + >'^>'Ut"-;l/7 ^ 7 ) y^;b-4-(N- 
tert- 7* h4-->^;i'*"-;u* ; e7 x-;U7^-;U7 $ y)-N-( a- h;l/Jc>7.;U* 
x;U) t 0 o'J^> (103mg , 0. 163mmol ) £4.2 *l;©£^y ? y (3ml ) 

mm*y*-?ji<*-7-ji'-c$Gfr'&, 7kizfemum&'miTmm4t&<®> (65.im g , 

79% ) Ltifco 

1 H-NMR(D 2 0) S : 1. 67C1H, m), 2. 27C2H, m), 2. 54C1H, m), 2. 74C2H. t, J=7. 3Hz), 3. 04- 
3. 09C3H. m), 3. 62QH, m), 3. 97-4. 07C3H. ra), 4. 6K2H, s), 7. 28-7. 5K10H, m). 



[^WJ5l] (2S,4S)-2-( 7 x-;U7 7^^7 ^ y y ^;u)-4-^''J ->;U7 $ y-N 
-(2,2- i^7x-;Ux^;U) t°P'J^> 

(A) N-(2,2- v 5 7x-;Ux^;U)-cis-4-(N-tert-7 A/tf-JUjf*) v )\>7 I 

/) 7°n 'J > y f^x^f;!/ 

H«J35(B) T'#t>ft/cN-(2, 2- ^ 7 x -;Ux^;b)-cis-4-7 ~ y 7°o <J > 
yf;bx7f;l/ (266mg , 0. 820mmol ) £N-tert- 7* h + -> £ frX-fr? u -> > 
(172mg s 0. 984mmol ) £^ffcy f- b > (8ml ) (C^LO ^fdTHOBt (22. 2mg. 
0. 164mmol ) £WSO HC1 (189mg > 0. 984mmol ) *M*-tz'&, tfii:#iaLt- 

;Ux> N 1:2 „ v/v ) JrTftMLT^^^I (292mg N 74% ) £*#/c 0 
^-NMIKCDClg) 5 :7. 30-7. 18(10H, m), 6. 75(1H, brs), 4. 95C1H, brs), 4. 23C1H. brs), 
4. 1K1H, dd, J=9. 8, 6. 4Hz), 3. 64(3H, s), 3. 70-3. 56C2H, m), 3. 42(1H, dd, J=12. 2, 9. 8Hz)~, 
3. 32C1H, dd, J=9. 8, 3. 4Hz), 3. 04C1H, dd, J=12. 2, 6. 4Hz), 2. 85C1H, d, J=9. 3Hz), 2. 63 
(1H, dd, J=9. 3. 4. 9Hz), 2. 30QH, m), 1. 76C1H, m), 1. 46(9H, s). 
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(B) (2S.4S)-2-'W Kp + ->^ f-;U-4-(N-tert- 7> + v trJUtf-Jl? 'J -> ;UT $ 
y)-N-(2, 2- •^7i-/l'Xfib) h°a'Ji?> 

. (A) T?#£tUcN-(2,2- x-;Ux^;U)-cis-4-(N-tert-7' h^->^;U^^;l/ 
/'J'>;U7$y) 7°d'J> ^f-;L/Jcxx;l/ (144mg N 0. 299mmol ) £THF (5ml 
) 7X^15 9^ h U 7 A (33.9mg. 0. 897mmol ) £iD^U SnUkiftt L 

tltfi b / 9 S -fr (0.5ml) £0. 5 mmfrVT®-? < f) iITLTl^/; 0 

n*;l/A, 1:10. v/v ) i:t|f^lT$M^|l (119mg , 88* ) 
^-NMRCCDClg) 5 :7. 35-7. 2K10H. m), 6- 46C1H, brs), 4. 95C1H, brs), 4. 3GC1H, m), 4. 
09C1H, dd, J=ll. 7. 4. 9Hz), 3. 68-3. 6K2H, id). 3. 50C1H, d, J=ll. 7Hz). 3. 33C1H, dd, J= 
12. 2, 11. 7Hz), 3. 20C1H, d, J=ll. 7Hz), 3. 15C1H, d, J=9. 3Hz), 2. 94C1H, dd, 12. 2, 4. 9Hz), 
2. 72C1H, d, J=8. 8Hz), 2. 56C1H, dd, J=9. 3. 4. 4Hz), 2. 29C1H, m), 1. 68C1H, brs), 1. 48(1H, 
m),1.46(9H,s). 

(C) (2S,4S)-2-^ * yxJlfr-Jlsj-^i/ / 5^;b-4-(N-tert- 7* K * •> 77 /U*^;l/7' 
'J ->;UTi y)-N-(2,2- >>7 x-^x^U) h 0 D'Jv?> 

(B) -el#£>ftfc(2S,4S)-2-'W Ko + ->^ f-;U-4-(N-tert- 7'h + v77;u^-;W 
/V ->;U7 ^ J )-N-(2,2- i>7 ^-Jl^l-fr) t°n'J^> (119mg , 0. 262mmol ) 
*^tl=f-\sy (3ml ) izmmb, mt* ty*^*-^ (61ml. 6. 787mmol. ) t 
|> Ux^;b7~ > -(110ml . 0. 787mmol ) ZtiUTLXQ °C(CT1 B^j^U/Co £ b 

(161mg , £fi&) *Wfc?W6nfcM^licn^J:»18r*^<ttt<» 

(D) (2S, 4S)-2-7 V K> f-;U-4-(N-tert- 7' h + >7J 'J ->;U7 $ y )- 
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N-(2. 2- v?7 x-;l/xf;b) t?oy-7> 

(C) T#£ft/c(2S,4S)-2-y * >*;l/*x;M-*'>y f-;b-4-(N-tert- 7h*v 
*;UjJ?-;P^'J ->;U7 5 >)-N-(2',2- $>7 x->i/xf-;U) t°o>J^> (139mg , 0. 
261mmol ) £DMF (10 :k v/v . 3.3ml ) KgJgU TVfci- h "J 7 A (85. 
Omg, 1.31mmol) £jD;iT70 o CKT6 B#fgji#L^ 0 J§i8£8£E 

Ji^n-7h^5 7-f- Wif^- h;Ux> N 1:1 „ v/v ) KTHSUTM-ft 

^ (71.8mg, 573S ) ^H^o 

^-NHRCCDClg) (5 :7. 34-7. 20C10H, m), 6. 43C1H, m), 4. 64C1H, brs), 4. 18C1H, dd, J=8. 
3, 7. 8Hz), 4. 04C1H. in), 3. 75(1H, s), 3. 65QH, d, J=ll. 2Hz), 3. 33C1H. dd. J=17. 1, 4. 9Hz), 
3. 07C1H, dd, J=12. 7, 8. 8Hz), 2. 95-2. 88C2H, m), 2. 70(1H, m), 2. 5.3 C1H, d, J=10. 3Hz), 
2. 50C1H, d, J=10. 3Hz), 1. 69(2H, m), 1. 47(9H, s). 

(E) (2S,4S)-2-7 f-;U-4-(N-tert- / f + yA^-il'/'J ->^7 ; ;)- 
N-(2,2- ^7x-^if;l/) h°oiJi?> 

(D) T»&ftrt:(2S.4S)-2-7*7 f-;l/-4-(N-tert^ 7 h * •> ii frtf-jV? 'J i/ 
JIT I 7)-N-(2,2- 5?7x-;Uxf-;u) t°uDv>> (71.8mg. 0. 150mmol ) £y ^ 
y-;U (3ml ) KjgjtfU 5X>*7 v*>7 (lOmg) ^iDX-T, 7m%M%.T (1 
«E) Lfc. ttflteflUgiJLfcSU &tt£«E*ffiLT£»rt<£fe (70. 

omg, »^nfcas < Ki«cnj^±fli«-r-5wt/x<»©s(E^ 

(F) (2S,4S)-2-(N-tert-7 h + v*H-il'7i-;l/77-^7 $ J /f-;U)-4- 
(N-tert-7 h + i//;;l/jKx;U^»j ; y)l7 I /)-N-(2, 2- v?7x-;bxf;l/) t° □ 'J 

(E) T'^bn/c(2S,4S)-2-7 S J J f-;l/-4-(N-tert- 7 h*->*;l/^x;U^ij •> 
;b7 = y)-N-(2, 2- ^7!-;Hf^ h°DiJi>> (67.9mg. 0. 150mmol ) £N- 
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t 

tert- 7' Y* : sii ^#-^7 x-;l/77-> (47. 8rag> 0. 180mmol ) £i&4kJ1-\s 
> (3ml ) icmmU) °CKTH0Bt (4. lmg v 0. 030mmol ) iWSCD- HC1 (34. 5mg, 
0.180mmol ) ZMz-t^ g.&lz%j&LX-tmWLtz 0 g^^oo^^At 

y^ltS^nv - (ftlxfA- 1:1 x v/v ) (CTff^ LT 

mSfc&Qa (42. 3mg. 40% ) 

^H-NMR(CDClg) <5 : 1. 47 (s, 18H), 1. 63C1H. n). 1. 80C1H, m), 2. 47-2. 45 (2H, m). 2. 59C1H, 
m). 2. 70C1H, m). 2. 98-2. 96C2H, m), 3. 03C1H, in), 3. 38C1H. m), 3. 48C1H, in), 3. 99-3. 93 
(2H, m), 4. 18-4. 13C2H, m), 4. 97 (1H, brs), 5. 18C1H, brs), 6. 57C1H, brs), 7. 34-7. 18C15H, 
m),6.04(lH,brs). 

(G) (2S,4S)-2-( 7 z-^T?-^? $ J J ^;U)-4-^'U ->JU7 i /-N-(2. 2-v?7 

(F) T^#bn^(2S, 4S)-2-(N-tert-7* h4-.->^;U4-*-;U7 xx;U7-7-^7 $ 7 
^ f;l/)-4-(N-tert-7* h + v/^^^'-^/U 5/;UT 5 >0-N-(2. 2- ^7x-Mf 
;U) t'D'Jy> (42.3mg> 0. 064mmol ) £5.3 &ffl£Sk* 9 J - frfefa (2ml ) K 

y.if^x-f;^^ TKd^L/^^LT^M^^ (27. 7mg, 75% ) 

^-NMRCDgO). <5 :1. 35C1H, q, J=12.2Hz), 1. 83C1H, m). 2. 80-2. 87C2H. m), 3. 10C1H. dd, 
J=1.3. 6, 8. 8Hz), 3. 26C1H. dd, J=13. 6, 6. 8Hz), 3. 79C1H, d, J=16- 1Hz), 3. 84C1H, d, J=16. 
1Hz), 4. 05-4. -15C5H. m), 4. 46C1H. t, J=7. 8Hz), 7. 26-7. 47C15H, m). 

[HM52] N-C2.2- i?7 x'l*>Vxf-;l/)-3-r U WU7 $ ;-5-(7x^^77- 
;l/7;;) 'OXT; K 

(A) N-(2, 2- y 7 x i;l/xf ;l/)-3, 5-i> 7 ; M >X7 ; K 
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3,5-075 (1.53g ) £THF (20ml) d»U 2, 2-0 7 x -;Ux 

1 > (1.98g ) £itl;U 7.K&TWSCD- HC1 (2. 42g ) „ HOBt (0. 27g ) . K 
'JiW; > (1.02g ) £JD;U ^ST5 BmMWLtz 0 £j£$£MEzi£ii^ 

aitl^m ^H^b^ (l.04g ) *e.^*o«tt*«jf7KfiK»^-h 
^A?|gi> i/^m^A^D? h ^ 7 7 -f - (^ n 

a*;l>A-^ 24 :K v/v ) i^SU ^J&ffc^ (0. 88g ) £#7^ 

-NMR(DMSO-dg) 6 :3. 80C2H, dd, J=5. 9, 7. 8Hz), 4. 39(lH, t, J=7. 8Hz), 4. 78C4H, s), 5. 
89C1H, t, J=2. 0Hz), 6. 08(2H, d, J=l. 5Hz), 7. 17(2H, m), 7. 28C8H, m), 7. 93(lH, t, J=5. 
4Hz). 

(B) 3, 5-t*x(N- '(>^;bt^->*M-^7x-^77-;b7;;)-H2,2- 
v>7z-/Hf;l') / -5-(N-^ > 0;U* * •> # /l/*'-;U7 

1 -;l/7 7c;l/7;y)+(2, 2- O 7 x -;Uxf-;U) <VX7; K 

(A) -C#t>n^N-(2.2- v?7x-;Uxf-;l/)-3,5-07 $ SOX7 i K (0. 824g) 
*tS-ffc;< f- U > (15ml) KgjBU N-^>i?;l/*+->*;l/jK~;l/7x-;U 
7v-y (1. 12g ) £#0>U 7^TWSCD- HCl (0.524g) s HOBt (0. 067g) £2j[]/U 

^-c2v%mmwbtz 0 fcfomzffi&mtm, ^up^/ua^^ ?^>wt7m 
m^mymi- h u 7kt^, &7k«:>- h >j ?g 

J&£MEE2II?t^ >J t^";^? A? ^77^ - (?nn*;UA-7-fc h 
>^ 99:l~19:k-v/v ) J^ff^U ^^£^©3, 5- 1" x (N-'O 0/U**v£ 
;|/4-:r:;l/7 x-;l/7 5-/U7 5 y )-N-(2, 2- O 7 x -;Uxf-;U) <>X7; K (0. 
488g) 50=3-7 i J -S-Qi-K>i?Jl**.i/-ti)l*;-JU7 x-;U7"7-;U7 ;/)- 
N-(2, 2- •?7x-;l'Xf;l/) ^>X7; K (0. 919g) £f#*: 0 
• 3,5-t:X(N- ^>i?;l/^^'>^>U^^;U7 xx;UT5-;U7 5 y)-N-(2, 2- 0 7 
x x;ux^;u) ^>X7; K : ^H-NMR(CDClg) 6 :2. 8-3. 0(2H, m), 3. 0-3. 2(2H, m), 
3. 9-4. 1(2H, m), 4. 37C1H, t, J=7. 3Hz), 4. 5-4. 7(2H, m), 5. 02(4H, dd, J=12. 2, 18. 1Hz), 
5. 4-5. 5(2H, m). 6. 90(1H, brs), 7. 1-7. 3C31H. m), 7. 52C1H. s). 
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• 3-7 ^ y-5-(N-<> i?jl**->fij\stf-fr7 ±-)V7 7-J17 i /)-N-(2. 2- 
■^i-^xf/b) OX71 K : ^H-NMR(CDClg) <5 :3. 0-3. 2(2H, n), 3. 9-4. 1C2H, 
in), 4. 2-4. 4C1H, m), 4. 4-4. 6(1H, m) ( 5. 06C2H, d, J=5. 4Hz), 5. 3-5. 5(1H, m), 6. 4-6. 6(2H, 
m), 6.7-6. 9(lH,ni),7. 1-7. 4C21H. n). 

(C) 3-(N- ^>i>;l/^- + '>*;UsK-;U/U ->;U7 ^ J )-5-(N- ^>^;l/* + '>*;U 
#.=.;U7 i-^77-^7 $y)-N-(2, 2- i?7x-^xf;y) ^>X7; K . 

(B) TW6ftfc3-7$ ; -5-(N-^ > y + ■> * ;l/jKi^7 x i;l/7 7 i;l/7 ; 
y)-N-(2,2- v^7x-^xf;l/) 'OXT; K (0.40g ) U > (5ml ) 

KJ&#U -30°Ci::#£p^ N-^>W+y*M:x;^iJ->;^U7^F (0. 
285g) h 'Jxf^7; > (0. 23g ) ZtiaZ.* SfflTl ^PbW^L/Co SKt^ 

(^DD^A-7th>, 9:1 , v/v ) J: t>tf^ W&tt&m (0.482g) £t# 

1 H-NMR(CDC1 3 ) 6 :2. 8-3. 0(1H, a), 3. 0-3. 2(1H, m). 3. 86C2H, d, J=5. 4Hz), 4. O0C2H, 
m), 4. 35C1H, t, J=7. 3Hz), 4. 4-4. 6(1H. m), 5. 0K2H, dd, J=12. 2, 21. 0Hz), 5. 1K2H, s), 
6.86(lH,brs),7. 0-7. 5C27H, n). 

(D) N-(2, 2- y7xx;l/xf;l/)-3-/'Ji/;b7;y-5-(7xx;b77X^7;/) 
K>X7i K 

(0 -Cft£ftfc3-(N- ^>-^;l't + ->^i^-;l/^'J i/;l/7; y)-5-(N- <>v^ 
+ y * ;b t-^7 x x;l,7 7 x;l^7 ; ; )+(2, 2- ^xXiUfib) OX 
7; K (0.451g) £x^/-;U (12ml) {C&JS?, 5^7^7AkI (0. lg) S^l 

(1.18ml) %wi\ ym^mnr a sle) \ &&v22#iMm 
mmit&® (o.3oig) utufc, 

^-NMRCDMSO-dg) 6 :3. 0-3. 3(2H, m), 3. 79(2H, d, J=5. 9Hz), 3. 89(2H, t, J=5. 9Hz), 4. 
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30C1H, n), 4. 42C1H, t, J=7. 8Hz), 7. 1-7. 2(2H, b), 7. 2-7- 4C14H, m), 7. 62(2H, m), 8. 00 
(1H, s). 



[^M53] 3,5-fcf*( 7x-;l/7 7-^7;;)-N-(Z,2- v> 7 x x;Ujc^;U) 

Hjy?IJ52(B) -C#bn^3.5-fX(N- '<>i>;l/;j-*->*;l/#-;U7 x-;l/7?- 
;U7 5 7 )-N-(2, 2- i?.7i-;Hf;l/) K (0. 448g) £x*y-;u 

(12ml) izmm, 5X^'7^7AKf (0. lg) jSje*a»7K«tt (1.07ml) £Jo 

x.. 7jC3££ffl&T .(1 &E) > ^T22M»L/c 0 2&$£ME 
SffiU ^xf-jUi-T^fciraiLBttfcJMJu ^JStt^ (0.330g) ^-^K^i 

^H-NMR(DMSO-dg) 5 :3. 1-3. 3(4H, m), 3. 89C2H, m), 4. 30(2H,in) > 4. 43C1H, t, J=7. 8Hz), 
7. 1-7. 4C20H, m), 7. 62C2H, m), 7. 95C1H, s). 

[5dfc#iJ54] 3-7 ^ /-5-(7 x-;U75-;U7 S y)-N-(2, 2- i?7x-;Uf;l/) 
O XT i K 

HJ(g^J52(B) T#t>n/c3-7U-5-(N- <>-W+y*;^;-^7x-;l/77- 
;U7 $y)-N-(2. 2- ^i-ibxfW ^>X7; K (0. 198mg ) £x;$>y-;U 
(10ml ) -Kmm, (0. lg) (0.68ml) £ 

eihu vx-i-ji'z.-TJi'ttoz.mtezmm, mmit&® co.i65g) 

^-NMRCDMSO-dg) 5 :3. 0-3. 3C2H, m), 3. 89(2H, id), 4. 33C1H, m), 4. 43C1H, t, J=7. 8Hz), 
7. 1-7. 4C17H, m),7.74(lH, m). 

immwm n-c2. 2- ^7x-;bxf^)-3-(3- 7 = / if^-jir = / )- 

5-( 7x^77-^7;;) K>X7; F 
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I 

(A) 3-(3-(N-<>S>;U**->#/l/#-;U7 i J ) 7olft-^7; y)-5-(N- ^> 
S?;u* + ->*;UjK— ;U7x-;U75-;UT 2 y)-N-(2, 2- '^7i-;HfW o 
X7 i K 

H»J52(B) T'?#£ft/c3-7 ^ /-b-(n-Ky-Jjl7i-^i/ij^t'-Jl7^-JlTy 
-;U7 ^ y)-N-(2,2- i> 7 x-;Ux OX7i K (0. 21g ) *iS^fl/> 

(5ml ) Kgfl¥U -30 0 CJC#£p& N 3-(N- O 2>;U** •> * ;UjK»;U7 $ /) 
7°p fc?;U* D7-f K (0. 207g) . h 'J xf^7 ~ y (0. 16g ) £JD;L. ggTl 

7^D7 ^57^ - (^dd*M-^/-;K 24:K v/v ) «||!U 
SMft:£$J (0. 28g ) £ftfc„ 

^-NHRCCDClg) 5 :2. 0-2. 5C2H. m), 2. 8-2. 9C1H, m), 3. 0-3. 1(1H, m), 3. 3-3. 5(2H, m), 
3. 99C2H, m), 4. 3-4. 4(1H, m), 4. 4-4. 6QH, m), 4. 98C1H, s), 5. 06C1H, s), 6. 8-7. 5C28H, 
m). 

(B) N-C2.2- ^7x-;Hf;l/)-3-(3- 7 ; y 7°d ; ;)-5-( 7x-;U 
77-^7 a y ) <yX7 1 K 

-5-CN- ^>v>W + '>*W-;l/7x-;l/77-^7 ^ y)-N-(2, 2- S?7xx;U 
Kyxri K (0. 261g) £x*y-;u (lOmi) A£o!t 
(0; lg) Xtfl mj&m&mL (0. 67ml) ^Jn^. *3££ffl&T (1 , 
T23^j»^L/Co Jtt«£tt*&> U v>x*;Ux--r;u£;&ax.@ 

#£at3)U ill^l (0. 179g) LTWfc, 
^H-NMR(DMSO-dg) 5 :2. 7-2. 8C2H. ni), 2. 9-3. 3(4H, m), 3. 8-3. 9C2H. m), 4. 2-4. 3C1H, 
m), 4. 42C1H, t. J=7. 8Hz), 7. 1-7." 2(2^ m), 7. 2-7. 404H. m), 7. 57C1H. s), 7. 64(1H, s), 
8.02(lH.s). 

N-(3- 7 x-;i/7°o t°;i/)-3-/U ->;U7 = y-5-(7 x-;i^7 7-^ 
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7;7) OXT i K 

(A) N-(3- 7 I -;b/nt>H5-^-hD'<>X7; K 
3,5-^-ho$,lif (2.13g) £THF (20ml) CKL, 3-7i-;^nt°;l/ 

7; y (1.36g ) ^•JD^.. tK#T\ WSCD- HC1 (2. 50g ) S^HOBt (0. 27g ) 

x.s g&vimmMWLtz 0 sm^iei§»> ^dwa^Mv *x 

(3.26g ) £*#A: 0 

^-NMRCCDClg) 6 :2. 05C2H, tt J=6. 8, 7. 3Hz), 2. 78(2H, t, J=7. 3Hz). 3. 59C2H, dt, J 
=5. 9, 6. 8Hz), 6. 34C1H, brs), 7. 1-7. 3C5H, m), 8. 76C2H, d, J=2. OHz), 9. 12(1H, t, J=2. 
OHz). 

(B) N-(3- 7x-^/at , ;l/)-3,H7;/'<>X7; K 

(A) T?#£ft£N-(3- 7i^;U7°D t°;U)-3,5-^^- hnOX7; K (2. 98g ) 
£THF (40ml) i:giLv5^7 A^f (2. Og) £inx.. ?m^m%T (1 
laflE) . ^T24^j«^L^ 0 *gJ££MEE*i^U ->U^y;b^ 
H^D7 - (^oot^A->^;-;K 19:K v/v ) d:9ff§5[U 

mmit&m (2.33g ) 

^H-NMR(CDClg) 6 : 1. 92(2H, tt, J=6. 8, 7. 3Hz), 2. 70C2H, t, J=7. 3Hz), 3. 44C2H, dt, J 
=5. 8, 6. 8Hz), 6. 08C1H, t, J=2. OHz), 6. 34(2H, d, J=2. OHz). 7. 1-7. 4(5H, m). 

(0 3,5-t:X(N- K>yW + ->*;l/^7 i ^77^;l/7 £ J )-N-(3- 7x 
-^7°nh» <>X7i K^O c 3-7;/-5-(N- ^>^W^->*W-;b7x-^ 
7^-;l/T ^ y )-N-(3- 7x-;^n t°;lO OX7; K 

(B) T#t>n/cN-(3- 7x-^7'nt 1 ;l'H5-^7;M>^7; K (0. 81g ) 
£t&fk;< 1/ > (20ml) (Cjg^U N-<>^;l/t4 1 ^A;M-^7x^77-> 

(1.35g ) £iJ0;L. ^TWSCD- HC1 (0. 634g) . HOBt (0. 081g) £il]/L> ^ST' 
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|JAW7^^D7^77^- (?Dti*fl/i.-7-bh>> 19:1~9:1 „ v/ 
v ) ,J:DffiS£U ^gft£&©3,5-t:*(N- '(>iJ;l'*+->*w;-;l'7x^l/7 
7i;l/7;;H-(3- 7x-^7°Pt» ; K (0. 627g) &tf3-7^/- 

5-(K>y;W* , >*M^7i^77i/l'7 i -/ )-N-(3- 7 x-^^o t° 
;U) ^>X7; K (0.893g) 

•3,5-t"X(N- '</y;W + ">*M-;l'7xi;l'77i;l'7;;)-N-(3- 7x- 
^□t^) <>X7; K : ^H-NMR(CDClg) 6 : 1. 8-2. 0C2H, m). 2. 5-2. 8(2H, m), 2. 
8-3. 0C2H. m), 3. 0-3. 4(4H, m), 4. 6-4. 8C2H, in), 4. 9-5. K4H. m), 5. 5-5. 6C2H, m), 7. 0- 
7. 4C27H, m),7. 61(lH,s). 

. 3 _ 7 : y-5-(H>^M + ^W-il'7x-W7-^7 S J )-N-(3- 7 x 
^;U7°pt°;U) "0X7 S K : ^-NHRCCDClg) 5 : 1. 8-2. 0C2H. m), 2. 6-2. 7C2H. m), 
3. 0-3. 2C2H. m), 3. 3-3. 5(2H, m), 4. 5-4. 6(1H, m), 5. 07C2H, s), 6. 68C2H, s), 6. 97C1H. 
s),7.1-7.4(15H,m). 

(0) 3-(N- Ky ; J)^^r : yti)\y^-^y x ) 'sfcT I /)-5-(N- O •> 
t:-^7x^7 7-;l'7;;)+(3- 7 x-AT^o t°;U) KyXTi K 

(C) t#^fc3-7; / -5-(N-^ > + ■> * ;^:-^7 x - ;l/7 7 - ^7 ; 
y) _ N _(3_ 7 s ^;U7°a t°;U) ^>X7; K (0. 284g) **g<fc> f- U > (10ml) K 
gJBU N-O^^^ + i/TJ^'K-^^'J '>> CO. 14g ) fcflll*., SK&TWSCD- 
HC1 (0. 129«) &tfH0Bt (0. 014g) *i)0x.x S£"C22NFlHIfll^ Lfc 0 #rttlLfc@# 
mm<t£® (0. 142g) $bi:«?oD^A«U 7X. 

t&fcSfcSfczMR* b U *AzKSJ0U #T?i5feMK ft^JcSift h <J ^A-e^jgu igfit* 

9:1 , v/v ) .fcDffiffiU m.mt£® (0.157g) 

^H-NMR(CDClg) 5:1. 8-2. 0C2H, m), 2. 5-2. 7C2H, m), 2. 8-3. 0(1H, m). 3. 0-3. 2(1H, m), 
3. 2-3. 5C2H, m), 3. 80-3. 95C1H. ra), 3. 95-4. 10C1H, m), 4. 5-4. 6C1H, ra), 5. 04C2H, s), 5. 
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(E) N-(3- 7x-;l/yDt»-3-/^^7;;-5-(7i-;l/7 7-^7;;) 
(D) -ef#£ftfc3-(N- 0-;?;b7}-+->y7;b^^;U^''J ->;uy ^ y )^5-(N- Ky'j 

i K (0. 288g) *x*y-;U (10ml) KjgjHU 5X'*5 (0. 15g ) &tfl 

*>S*a»*»tt (0.82ml) £flD;U 7K^#ffl^,T (1 fcffi) > MT16B*|!S8t# 

L/c 0 N mmzm&mfeL, yxf-yux-T^i/fcirax.Btts-agau 

mmit^m co.i96g) ^zM^at#fc 0 

^-NMRCDgO) 5 : 1. 8-2. 0(2H, m), 2. 6-2. 7C2H. m), 3. 0-3. 4C4H. m), 4. 02C2H. s), 4. 37 
(1H, t, 3=7. 3Hz), 7. 0-7. K1H, m), 7. 1-7. 4C10H, m), 7. 50C1H, s), 7. 77C1H, s). 



CHMJ57] 3, 5-t"*( 7 i -;l/7 7-;H;y)-N-(3- 7 x x;1/7°d h°;l/) 
<>X7~K 

&Sfc0J56(C) T#bti/c3.5-t"x(N- ^>-W + ->*;bt:-;l/7x^^77- 
;UT^y)-N-(3- 7x-;U7 , oh°;U) *;/*7$ K (0.269g) £x*/-;U (10ml) 
K*g$U 5%^°5^^A^ (0.15g ) SO'l S^tglfcTKSft (0.68ml) £j&D;U ■* 

mwm%y ci ^st2ib#m^l^ 0 u 

S>xf-;ux-r-;U£iD*BM**it3)U SB'fk^ (0.330g) LT*#^ 0 ' 

^-NMRCDMSO-dg) <5 : 1. 7-1. 9C2H, m), 2. 6-2. 7C2H, m). 3. 1-3. 3C6H, m), 4. 3-4. 4C2H, 
m), 7. 1-7. 4C15H, m), 7. 73(2H, d, J=2. 0Hz), 8. 00C1H, d, J=2. 0Hz). 

[H»J58] 3-7U-5-(7x-A7 7-JV7;y)-N-(3- 7 x x;U7°n h°;U) 
^>X7; K 

H»J56(C) tft6nfc3-7; ; -5-(N-< > y + •> * ^^-^ 7 x - ;l/7 7 
-)\sT I J )-N-(3- 7 xx;U7°p t°;U) OX7~ K (0. 222g) £x*y-;u 
(10ml) K*g#N 5V"7-^-7A^i (O.lg) #tfl (0.85ml) £fln 
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ill. ^X7^ux-r;u£jra;i®#:£i!i^ mmib£<fo (0. 173g) Z-im$&t 

^-NMRCCilSO-dg) 6 : 1. 7-1. 9(2H, m), 2. 6-2. 7C2H, m), 3. 1-3. 3(4H, m), 4. 2-4. 4C2H, 
m), 7. 1-7. 4C11H, m), 7. 77(1H, s), 7. 84C1H, s). 

[HWJ59] N-(3- 7x-;^d h°;U)-3-(3- 7 i JZfu t'^-jir i J )-5-(7 

(A) 3 - (3-(N-< > y ;^ + •> * ;l/ ;l/ 7 i 7 ) 7°p t°^-x;U7 ^ / )-5-(N- 
v?;U;T*->#;i^x;i,7 xx;ut5x;ut = y )-N-(3- 7 i-;u^D t°;u) OX 
7; K 

&Sfc0»l56(C) Tl#t.tlt3-7; / -5-(N-^ > v^b** jU^-JUy x -yU7 5 
x;l/7 ^ J )-N-(3- 7i-;b7°Dt» ^>X7; K (0. 219g) ^^k/^U> 
(10ml) fCZgPU 3-(N- <y : J)\s**-vi] )V#-frT I J} 7°Pt 0 *>^ (0. 
116g) £iQx.. 7k&~RSCD- HC1 (0. 099g) &O*H0Bt (O.Ollg) £iO;L, ^T22 
B#H«#Ufco ^nDtw^Tf^U 7k. Slftpt^Tk^ h 'J 7 A?K^. 7k 
TftjfK tezKW^- h U 9AT%I, ««EEM&. v 'J £ y ;U?7 7 a ? p 

v h?'77^- (? PP*;l/A-7-t? 9:1 . v/v ) ck«?^L, mmfc&fo 

(0.288g) £?#*: 0 

^H-NMR(CDClg) 5 : 1. 6-2. 0(4H, m), 2. 4-2. 7(4H, m), 2. 7-3. 0(1H, m), 3. 0-3. K1H, m), 
3. 2-3. 5C2H. m), 3. 5-3. 6C2H, m), 4. 4-4. 6(1H, m), 4. 9-5. 2(4H, m), 6. 9-7. 5C23H, m). 

(B) N-(3- 7x-;l'7'nk»-3-(3- 7 $ / 7°p t°*-JU7 i J )-5-( 7i-^7 
7-)l/7 ^ J ) OX7 i K 

(A) T#bti/c3-(3-(N-o^;u^+->77^^-;u7 ^ y) 7°p ¥*-ji<7 i J ) 

-5-(N- ^> v ? ;U^ + ->^;l/t>-7l/7 i-^7 7-^7 $ J )-N-(3- 7x-7U7 p P 
t» ^>X7$ K (0.273g) £x*y-;U (10ml) K$g«¥ N %%'*7Wl*fim (0. 
15g ) RVl %l%.t&M7m%L (0.76ml) <£:S0^.. 7kHt#ffl^T (1 ^E) > g£T 

lmrmwifro nm^^m, mm^n&m^L, ^^ji^-^^^m^mw 
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zmm, mmit&® co. nsg) ^^mmmtLxn^o - 

^H-NMRCDgO) 6 : 1. 8-1. 9(2H, m), 2. 5-2. 7C2H, m), 2. 8-2. 9(2H, m), 3. 1-3. 3C6H. m), 4. 

2- 4. 4(1H, m), 7. 0-7. K1H, m). 7. 1-7. 2C10H. m), 7. 47C1H. d, J=l. 5Hz), 7. 74C1H, d, J= 
2.0Hz). 

[MWO] N-(3- 7 i -^^o h'ib)^- / 'J y ; ; ^-(^t 7 x - ^7 7 
-J\<T 5 J ) <>X7 = K 

(A) 3,5-.£'x(N- <>^Jl/t+->A;l"K-^t^7x-;l'77-;l/7;;)-N-(3 
- 7 x-;b7°n t 0 AO K&t>'3-7 $ y -5-(N-^ > S> ;U?f+ ■> ii Jlt'-Jl 

^ ; &7x-^7 7-Jl'7;;)+(3- 7x-^7 , nh» OX7^ K 

HI56(B) T'#btifcN-(3- 7x-;U7°nh°;U)-3,5-^7 $ M>X7 $ K (0. 
81g ) f- U :/ (20ml) Kjg£?L> fl-^^;l't^->*;tol/t- : e7x- 

;U77-> (1.41g ) ^-inx.> jK^TWSCD- HC1 (0. 634g) StfHOBt (0. 081g ) 

m%umwmi- h ^ajkm. 7Kt-^. mimm* k <j ^a-c^, 

19:1-9:1 . v/v ) <fc9ffi§!iU ^^^©3, 5- fx (N- -^/l/** -> # 
-J^t^y xz;l/77-^7 S 7 )-N-(3- 7 i-;U7°n h°;U) ^>X7; K (0. 
579g) SO'3-7 $ ;-5-(N-^>^i/t+->A;l't'-^^ ; e7x-^77-^7 ; /) 
-N-(3- 7x-;l/7'nt» <>X7$ K (0. 898g) £#fc 0 
• 3,5-t"x(N- '<>'7W + ->A;^-;l'*t7x-;l'77-^7 $ /)-N-(3- 
7x-;b7°P h°7U) OX'7 ^ K : ^H-NMR(CDClg) 5 :1. 8-2. 2(4H,m), 2. 5-2. 9(6H, 
m), 3. 2-3. 5(2H, m), 4. 2-4. 4C2H, m), 4. 9-5.. 2(4H, m), 5. 4-5. 5(2H, m), 7. 0-7. 4(28H, m). • 

3- 7 ^ /-5-(N-^<> v?;U^" + -> ft Jltf-Jb+^y ±-jUT?-JlT i J )-N-(3- 
7x-;l/7°D t°;l/) OX7 ; K : ^H-NMR(CDClg) <5 :1. 8-2. 3(4H,m), 2. 6-2. 8C4H, 
m), 3. 3-3. 5(2H, m), 4. 2-4. 3C1H, m), 5. 10C2H, s), 6. 69C1H, s), 6- 81 (1H, s), 7. 0-7. 4(16H, 
m). 
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(B) 3-CN- sOVJltylrf-i/ljjVtf—Jiyy i/JlTi y)-5-(N- <y : J 
^-^^^7 x-;U7 5-;U7 i J )-N-(3- 7 x-;U7°o h°;U) K>X7i K 

(A) T#t>n/:3-7 ^ 7 -5-(N-< > i?;l/t + ■> * yl/^-^^t 7 x -^7 7 
7;/H-(3- 7 i -;l/7 I oh» ^>X7; K (0. 297g). £tgfl:/f- U > (10ml 

) Kjg#U K>y;W + ->AW^;^'J-». (0.143g) £}jn;L> *k#T 
WSCD- HC1 (0. 131g) SO'HOBt (0. 014g) MT2H^H«J$ Lfc 0 WW L 

£®fb£4&J (0. 189g) £f»fc 0 - ^i:«^ontwl/A«U 
7jc, 0^&*^* ^ 1J 7jcT&7fK ^tK»7- h 'J ^Atm 

JS*«ffi«<S^> •>'J^y";^7A^nvh^ 7 7>f - (^no*;bA-7-bh 
^ 9:1 > v. v ) J^fflHIU Mfl:^ (0. 186g) 

^-NMRCCDClg) 6 : 1. 8-2. 2(4H, m), 2. 5-2. 8C4H, m), 3. 2-3. 4(2H, m), 3. 7-3. 9(1H, m), 
3. 9-4. 1 (1H, m), 4. 2-4. 4C1H, m), 5. 09(4H, s), 6. 9-7. 4(23H, m). 

(C) N-(3- 7x-;l/7*D ;-5-(**7x-;l'77-;l'7? ;) 
K>X7 i K 

(B) -Ct#^n/c3-(N- '<>y;l/2i- + v/*;U^-;l/^'J ->;l/7 ^ J )-5-(N- ^>v> 
;W + y*;b*-;b*?7x-il/77-;i'7;;H-(3- 7x^^7°Dt 0 ;i/) ^> 
X7; K (0. 349g) £x*/-;U (10ml) ICjgJS. S^^v^A^H (0- 20g ) R 

m mfemkimfc (0.97ml) *in*^ tk^h^t (i ^be) > ^ux-zmmm 

*ffl-fb#% (0.227g) *Zttiigiltftfc, 

^-NHRCDgO) <5 : 1. 8-2. 0(2H, m), 2. 2-2. 4C2H, m), 2. 5-2. 7(2H, m). 2. 7-2. 9(2H, m), 3. 
2-3. 4(2H, m), 4. 03C2H. s), 4. 2K1H, t, J=6. 4Hz), 7. 0-7. 3Q1H, m), 7. 50C1H, s), 7. 75 
(lH,d. J=1.5Hz). 

[H»61] 3,5-ti'x( * : E7x^7 7-^7;/)-N-(3- 7x-;l/7 , nlf;l/) 
K>X7 I K 
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H;S&#J60(A) Tftbtlfc3,5-k"*(N- Ky ^ ti )^^-)Vt^7 x-)VT 

?z.)\,7 5>0-N-(3- 7 xx;U7°n h°;l>) K (0. 276g) £x*y-;u 

(10ml) \zim. (0. 15g ) (0.67ml) £ 

U0;U 7jc3Sgffl&T (1 ^£E) > ^ST'21«m^t^o 
SiUU ^x^;ux-r;u^in^.@^«> &mik&to (0.206g) 

^-NMRCDMSO-dg) 8 : 1. 7-1. 9(2H, m), 2. 0-2. 2(4H. m), 2. 6-2. 8(6H, m), 3. 2-3. 3(2H, 
m), 4. 1-4. 2(2H, m), 7. 1-7. 3C15H. m), 7. 8K2H. d, J=2. 0Hz), 8. 19C1H, s). 



Mfe#iJ62] 3-7; ;-5-(* ; e7 i -;l'7 7-;b7; y)-N-(3- 7 x-;Ut°p t°;U) 

&8te0>J6O(A) T|#btifc3-7; y -5-(N-< > ■^Pt* •> ^ 1 7 x - 
7 5i;l/7;/)-N-(3- 7 x -;U7°a t*;U) ^>X7; K (0. 199g) £x*y-;U 
(10ml) KjgjpjU 5X'<7i>SA#Hfc (0. lg) l&3©g»zk&# (0.74ml) £i& 

tk^hh^t (i ^ee) . M-ci8^ra«^ufco-»j«*at*^ 
»nu ^i^-»ux-r;i/^iio^@{**at^> mmit&®i (o.issg) 

^-NMRCDMSO-dg) £ :1. 7-1. 9(2H, m), 2. 0-2. 2C2H, m), 2. 5-2. 8C4H. m). 3. 1-3. 3C4H. 
m), 4. 1-4. 2C1H, m), 7. 1-7. 4(1111, m), 7. 7-7. 9(2H, m). 

[H»J63] N-(3- 7 xx;1/7°d fc?;l/)-3-(3- 7 i J ~fu t°*-)l7 i J )-5- 
( *t7i-;l/77-^7;y) OX7; K 

(A) 3-(3-(N-^>^7l/^+'>*;U^x;U7 $ / ) 7°d t°*x;U7 S J )-5-(N- ^> 
77 ^^-71/^^7 x-7U77-^7 ; J )-N-(3- 7 xx;U7°d t°;l/) < 

>X7 ^ K 

HMW0(A) -Cibtlfc3-7; /-5-(N-<>^7U;t*:^;U**x;U*;&7 xx;U 
7 7 -^7;/)+(3- 7xx;b7°D t'Jl) OX7i K (0. 219g) *^b^ f- U 
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y (10ml) lcigfl?U 3-CN- Kyy;i,**i/tiJl*-JU7 i-S) ^nk 4 t>i (0. 
112g) £flO;U 7j<#TWSCD- HC1 (0. 096g) &O'H0Bt (0. OlOg) £1)Uz.. ^V21 

mmmwv^o t DD*/^ttuu tk^ isfn^7K^i- h u * ^mm, 7K 

ft§7kM^ M 7^f£iiu Z&$£MBEai$i^ vU^^I/t^A^o 
7^77^ - no*;bA-7-t? h 9:1 . v/v ) J^lt^U %m\t^% 
(0.268g) <&#^ 0 

^H-NMR(CDClg) S : 1. 5-2. K6H, ra), 2. 4-2. 8(4H, m), 3. 2-3. 4(2H, m), 3. 4-3. 6(2H, m), 
4. 1-4. 3C1H, m), 4. 9-5. 2(4H, m), 6. 9-7. 4(23H, m). 

(B) N-(3- 7 3.-b7u t 0 ;U)-3-C3- 7 ; J 7°d h°^r-jV7 i J )-5-( t^7i- 
;l/7 7-;b7 i y ) OX'T ^ K 

(A) T'#t»tlfc3-(3-(N-^>> i ;U^- + ->^;U^-;UT ^ J ) 7°n t°;f-;U7 ^ / ) 
-5-(N- / <>^M+->*;i't>-^* ; e7x^;b77-;H;;)-N-(3- 7x-;b 
7°ot 3 ;l/> 'OXT; K (0. 243g) £i*y-;U (10ml) 5^*7 v> 7 

^ (0. 15g ) RVl mfc&Wmm (0.66ml) £fl[J/U 7KmHSmT (1 ^.BE) . 

z.®W£m%L, umt^m (o. i54g) ^-tg^iLT#^ 0 

^-NMRCDgO) 6 : 1. 8-1. 9 C2H. m), 2. 2-2. 4(2H, n>. 2. 6-2. 9(4H, m), 3. 2-3. 4(4H, m), 4. 
20C1H. t, J=6. 4Hz), 7. 0-7. 3C11H, m), 7. 45C1H, s), 7. 720H, s). 

CHJfe^J64] N-(3- 7 x-^t'd t°;U)-3-/'J ->;UT $ y-S-CD-^^7 x-;ur 
7-;L/T i y ) ^>X7; K 

«#J56(B) T#£ftfcN-(3- 7i-^7°ok 1 ;b)-3,5-^7;M>X7; K<t 
N-"C y yjlTtf-i/ ij ;l/iH-;l/*t7 x — ;l/7" 5 — > ©ftfr 9 fCD-N-^ > ))/*■ + -> 
* ;U*-;U* t 7 x -;l/7 7 -'^ffll V H»J60 <t ^©Slfr^fTl ^ £gfc£ 

^-NHRCDgO) <5 :L 8-2. 0(2H, m), 2. 2-2. 4(2H, m), 2. 5-2. 7C2H, m), 2. 7-2. 9C2H. in), 3. 
2-3. 4C2H, m), 4. 03(2H, s), 4. 2K1H, t, J =6. 4Hz), 7. 0-7. 3C11H, n), 7. 50C1H. s), 7. 75 
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QH.d. J=1.5Hz). 

N-(3- 7x^;l/7°Dh°;u)-3-((S)-2- Kn*->-3- 7 I J 7°n 
t°*-JlT I J )-5-(D- *t7i-Jb7 7-;b7;;) K 
HM56(B) r#btl^N-(3- 7i-ib7 , Dh»-3 1 H7;y<>X7; K<t 
>i?W+->A;^-;b*t7x-^77-> ©ft t? 0 KD-N-^ > y A/* * •> 
x-^77-V^ *fcN-'<>^;U^- + ->*;U^r.;u^'ij •>>© 
ftfrO K(S)-2-W K d + ->-3-(N-K ^ •> ;^'-;i'7 ; ; ) yut'tv 

^-NMRCDgO) 5 : 1. 90C2H. d, J =5. 7Hz), 2. 38C2H. d, J=6. 8Hz), 2. 65C2H, d. J=5. 4Hz), 
2. 82(2H, a), 3. 2-3. 4C3H, m), 3. 51 (1H, dd, J=3. 4, 13. 2Hz), 4. 23C1H, m), 4. 66C1H, dd, 
J=3. 9, 8. 3Hz). 7. 0-7. 3O0H, m), 7. 54C1H, s), 7. 51C1H, s), 7. 79C1H, s). 

CUM 66] N-(3- 7 x-;U7°o t°;l/)-3-( 7°n \>*=-frT I J )-5-(D- 
x^;b77-^7;/) <>X7; K 

Hif6#lJ56(B) T*t#bftfcN-(3- 7i^7 , ab»-3,5-^7;M>X7; Kt 
N-< > ; J )V it + > # ;l/ sK - ^ * 7 x )V 7 v — > Oft t> <0 (CD-N-< > ! J +• -> 

* ;u ^7i-;i/77->^ * N-< > f J ju* + •> 77 ;u*c^. ;u ij > to 
f^*3 *) IC3-CN- OVM^i/tiJUtf-Jl/T I 7) 7*n Hifc#iJ60 

^-NMRCDgO) 6 : 1. 8-2. 0C2H, m), 2. 3-2. 4(2H, m), 2. 6-2. 7(2H, m), 2. 7-3. 0C4H, m), 3. 
3-3. 5C4H, m), 4. 22C1H, t, J=6. 4Hz), 7. 0-7. 3C11H, m), 7. 47C1H, d. J=2. 0Hz). 7. 73C1H, 
t, J=2. 0Hz). 

[HM^J67] 3, 5-fX(D- *t7'x-;t'77-^7; /)-l-(2- 7;;x^-/) 



(A) 3,5--y-l«o-l-(2-7^H; Kf ;l/x h 4=- •>) a;>^> 
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3,5-y-ho7xy-;l/ (1.85g ) £DMF (12ml) K»#U 605S tttt**^^" 
h 'J -7 A (0.44g ) ^ N-(2- 7"Dtxf;l/) 7^;Ki K (3. 06g ) fcjDiU 80 
gT24B*IBI£(£Lfc, SJCStt«cftKxf-;U N 7jc*Jrax.@#*i*Blx £fHfc-£$ (1. 

Olg ) £*§fc 0 

^H-NMR(DMSO-dg) 6 :4. 03C1H, t, J=15. 4Hz), 4. 50C1H. t, J=15. 4Hz), 7. 8-8. 0(4H. m), 
8. 10C2H. d, J=2. 0Hz), 8. 41 (1H, t, J=2. 0Hz). 

(B) 3,5-v?7;y-l-(2-7^;K; R^xh + ^J 0-fe?> 

(A) ■Cf*&ftfc3.5-S>x hD-l-(2-7^M $ K^f;Uxh*-» (958mg 
) £x*/-;i> (25ml). KJRS9U 8Wfc;»--x X -7kfD<0j (3. 63g ) ^-jtlD^.. 16 

^F»MzSfEL^ 0 SM^M^ ? po*;1/A£J|D*. n 4 &5fc7j<IMt*- N l> 7 

4- (^no*^A-^7-;K 49:K v/v ) cfcOfflUU ^H<fb£# (316mg 

) *i#fco 

^H-NMR(DMSO-dg) <5 :3. 90C1H, t, J=15. 4Hz), 3. 99C1H, t, J=15. 4Hz), 5. 33C2H, d, J=l. 
5Hz), 5. 41C1H. s), 7. 7-8. 0C4H, m) 

(C) 3,5-k"*(D-N-t- 7h + ->*^t;x^t^7xX^7 7x;l/7;;)-l-(2- 

(B) -rl*&nfc3,5-i>7 ^ V 1 l-(2-7*;H' ^ K-f;Uxh*-» ^>-tf> (278mg 
) *iS<k>f-l/> (10ml) Ki&fl?-U D-N-t-7' ^•>*;bt*x;u^ ; e7 xx;ut 

5x> (653mg ) ^TWSCD- HC1 (448mg ) . HOBt (25mg) m 

A^D7>^77^- (^DO^W-7'th>, 99:1~24:U "v/v ) iOflSU 

m.mt^m (367mg ) *f»fc 0 

^H-NMR(CDClg) 5 : 1. 46C18H, s), 1. 8-2. 0C2H, m), 2. 0-2. 2(2H, m), 2. 6-2. 8C4H. m), 3. 
9-4. 4(6H, m), 6. 7K2H, s), 7. 1-7. 3C11H, in), 7. 6-7. 7(2H, m), 7. 8-7. 9(2H, m). 
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(D) 3, 5- fxCD-N-t- 7'h + y*;i't;-;^t7x-;i/77-;i/7;yH-(2- 
7 = J x h + ->) O-ff > 

(0 T?#bft/c3,5-lfX(D-N-t- 7'h+->^^t:-^t^7x-;b77-;l/7; 
y)-l-(2- 7^;l"f ; K-f^i h + ->) <>-tf> (366mg ) £x*y-;U (5 ra l ) 
iC!®*§ N t K7^>-7KM (67mg) £jj[J;^ 20B#^Sl^L^ o zg 
IS&n •>'J*^>*7A^07h? , 77-f - (? n o*;l/A-y $ y -;K 24:1> 
v/v ) ct^H^U mMite® (226mg ) £|§fc 0 

^-.NMRCCDClg) 5 : 1. 48C18H, s), 1. 8-2. 2C4H, m), 2. 6-2. 8(4H, m), 2. 9-3. K2H. m). 3. 
7-3. 8C1H, m), 3. 9-4. 0C1H, m). 4. 2-4. 4C2H. m). 6. 56(2H, s), 7. 1-7. 301H, m). 

(E) 3, 5- t:X CD- ^^7x^77-^7 ^ y)-l-(2- 7;;xh + -» 

(D) T?#£ft/c3, 5 -h**(D-N-t- 7>^->*MC-M> ; E7i-^77-;l'7 
5 y )-l-C2- 7-yxh + y) ^>-tf> (223mg ) iC4. 4 S^ig^y * V -tofefa 
(30ml) ^inx.. 2 BfHSJ&Lfco £f£tt£S«&&. ^-x;U£#D;i@ft:£M. 
*IHt£& (187mg ) UTftfco 

^-NMRCDgO) 5 :2. 39C4H, m). 2. 86C4H. i), 3. 47C2H, t, J=4. 9Hz), 4. 20(2H, id), 4. 29C2H, 
t, J=4. 9Hz). 6. 90C2H, d, J=l. 5Hz), 7. 09C1H, t, J=l. 5Hz), 7. 1-7. 2C2H. m), 7. 2-7. 4(8H, 
m). 

[^ii68] N-C2.2- ^ 7 x x;l/xf ;l/)-4- / 'J ■> ;l/7 ; 7 -2-(7 x - ;l/7 7- 
)V7 I J ) OX7 i K 

(A) N-(2,2- ^7x-;HfW-2-7;y-4-.-hD^X7; K 

2-7;; -4- - h ngMMM 7l.'83g ) £THF (20ml) Kigjl? U 2,2-^7x- 
;Uxf-;U7 = XI. 98g) £#n;i, 7K&TVSCD- HC1 (2. 50g ) &tfH0Bt (0. 27g ) 

*jn^> ^X'lmmmnbfzo i^m^mttzm^mM, mm^m (3. 

60g ) £#/c 0 
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^H-NMR(DMSO-dg) 6 :3. 8-3. 9C2H, m). 4. 3-4. 5C1H, m), 7. 2-T. 6C13H, in). 

(B) N-(2, 2- V? i^;Ux^;U)-2s4-^7 $ J OX7 I K 

(A) Tl#bftA:N-(2.2- ^7x-;l/xf;l/H-7;/-4- -haOXTi K (1. 
36g ) £THF (30ml) ICjgJSU 5X'*5 S> (0. 2g) im^ffllo. 

t (i ^ff) ^ ^v2mmmwbtz 0 &«£3aflEs*gu ?un 

*^A£ft];L@#£ziSSXs mm<t^m (1.09g ) 

^H-NMR(DMSO-dg) 5 :3. 78(2H, m), 4. 39C1H, t, J=7. 8Hz), 6. 31C2H, s, ), 7. 0-7. 3C11H, 
m). 

CO 2-7 S y-4-(N-0^;u^+^^;u^-;U7i-;U7 7-;i/7 ^ y)-N-(2, 2 

(B) T#bft*:N-(2,2- •?7x-^xfM-2U-^7;y<>X7; K (0. 45g 
) £THF (20ml) KSSU N-^>v?;^ + ->*^*-;l/^'J ■>> (0. 284g) £ 

flP^U tK&TWSCD- HC1 (0.338g) StfHOBt (0. 037g) £iD;U ^^T16^™^ 

;l/A-74? I* 24:K v/v ) ctOffiSSiL. mmit&W) (0. 295g) £*#*io 
^H-NMR(CDClg) 5 : 3. 9-4. 1(4H, m), 4. 26(1H, m), 5. 15(2H, s), 6. 86(1H, d, J=8. 3Hz), 
7. 1-7. 4C16H, m). 7. 9K1H, d, J=l. 5Hz). 

(D) 4-(N- K>'JJU^r^riytiJlt'-Jl^V ->;U7 i > )-2-(N- O : JJlt* i/fiJl 

(C) T#t»n/-c2-7^-4-(N- ^ > ^ •> * ^ t"x;l/ 7 x x^7 7x^7 i /) 
-N-C2. 2- i>7 xx;l/xfyl/) Kl/XTiF (0. 262g) * U > (10ml) Id 
SJBU N-^>v?W^->*;l/**iA7x-;l'77-> (0. 195g) *iD;iv 
TWSCD- HC1 (0. 125g) WHOBt (0. 014g) *fln*.. ^&T'17B#fM# L£ 0 
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o ntwI/A - T-tr h 49: U v/v ) ckOfifllU mm<l&& (0. 267g) 
^H-NMR(DMSO-dg) <5 :2. 7-2. 9C1H, m), 2. 9-3. K1H, m), 3. 78(2H, d, J=5. 9Hz), 3. 89C2H, 
m), 4. 44C2H, t, J=7. 8Hz), 4. 96(2H, s), 5. 10C2H, s), 7. 1-7. 7C28H, m). 

(E) N-C2.2- ^7x-^xf ;V)-4-/'J ->;l/7 ; ;-2-(7x_;l'7 7- ;l/7 ; ;) 

(D) T?#t»n^4-(N- O^W+^^W-A/'JW;;)^- OiS 
M+->*;l'*-^7i-;l'77-;l'7;;)-N-(2,2- -^i-^xf/b) 
7$ K (0.238g) (10ml) K*g#^ S%'<?WL>$m (0. 2g) £tf 1 

*I5££®7|<« (0.63ml) Ztoz., 7m%®%T (1 ^EE) . &UV42m tmW L 

JS-fb^ft (0. 143g) ^ZlfltLTifc, 

^-NMRCDgO) 5 :3. 1-3. 3C2H, m), 3. 88C2H, s), 4. 04C2H, d, J=7. 8Hz), 4. 2-4. 4(2H, m). 
6. 9-7. K2H, m), 7. 1-7. 4C15H, m), 7. 77C1H, m). 

[^I»J69] 2,4-t:X( 7i-;l'7 7-;l'7;;H-(2,2- -^i-^xfW 
<yxr l K 

(A) 2,4-fc"x(N- ^>^;u^-+->*;UjK-;U7 1x^77x^7 5 j )-N-(2, 2- 

^«J68(B) ^#bn/cN-(2,2- y7x^xf^H,4-i?7;/^>X7; K 
(0.265g) £THF (10ml) KJBSIU N-^>^;U**2/*;UjK— ;U7 1x^77 
x> (0.622g) £J0^ *#TWSCD- HC1 (0. 399g) StfHOBt (0. 022g) £#[];L> 

mmit<k<®) (o.4i2g) £#^ 0 

^H-NMIKDMSO-dg) <5 :2. 8-3. 0C2H, m), 3. 0-3. K1H, m). 3. 2-3. 3(1H, m), 3. 8-4. 0(2H, 
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m), 4. 2-4. 3C1H, in), 4. 4-4. 5C2H, m), 4. 96(2H, s), 5. 0K2H, s)- 7. 1-7. 8C33H, m). 

(B) 2,4-t"7.( 7x-;l/7 7-^7;;)+(2,2- -?7x-;l/xf ;b) KyXTi 
K 

(A) -c#t.ti/c2,4-t:'x(N- ^>v^M-*->7Wi/*:-/U7 x-;ut^-;ut ~ y ) 
-N-C2, 2- S>7 x-;l/x^;l/) ^>X7; K (0. 320g) (10ml) Kg 

(0.2g) S^l a«ffi»7jc«« CO. 75ral) £}JD;L, 7]c^H 
SIT (1 mj£) s M^T45KfM^L^ 0 »ffllU 5>i 

f-;l/x-T;l/£jD*@#£flHfc, *JHte£& (0.204g) Ltlfto 
1 H-NMR(D 2 0) <5 :3. 0-3. 3(4H, m), 3. 7-4. 0(2H. id), 4. 2-4. 4(3H, m), 7. 04C2H, s), 7. 1- 
7. 4C20H, m), 3. 89C2H, m), 4. 30C2H, m). 4. 43C1H, t, J=7. 8Hz), 7. 1-8. 02C1H, s). 

[fl»J70] (S)-l-* € 7 x - ^7 7 -;H-(2- 1 7 f ;M f ;L-)-2-(3- TIJ 
7°ok°;l/) t'^y'Jy 

(A) N(2)-(9-7^Jt- U-;U) ^ h*->£;U^;l,-N(5)-tert- 7' h * > ti Jbtf-Jl 

N(2)-(9-7/U;f l/x;U) > h * i/ij ;Ut"-;U-N(5)-tert- 7' h *i/ftjl$-;Ut 
;U-^> (13. 66g. 30. lmmol) , N-^ > itjuy >J •> > yf/l'XXf^ (5. 99g > 
30. lmmol) ^ S^'^^ V7°d t>xf ; > (15ml) ^i&'fb^l^ (300ml ) 
Kjg^U 0 °CCTN,N-t:7.(2- **7-3- tf+lfV'J 2?-;U) *X7-r a 
7-f K (8.41g s 33. Ommol) £2lQ;i, ^i£KT24B#TO# L/c G 
l/> (500ml ) ZiUx., 1 gl££^7.kzg$ (500ml ) . mm^Wm^ h 'J 7A 7 J< 
&ft (500ml ) ^ f&?D££zR (500ml ) <CTi5fc#U ttM^ h 'J 7A«, 
mmZffi&fllZLtZo ife7W 7 Xt LT^fM-ffc^ (19.27g) 

^H-NMR(CDgOD) 6 : 1. 20C3H. m), 1. 4K9H, m), 1. 4-1. 6(2H, m), 1. 65(1H, m), 1. 75(1H, 
m), 3. 0K2H, m) ( 4. 09-4. 22(4H, m), 4. 29-4. 69C6H, m), 7. 21-7. 39C9H. m), 7. 65C2H. m), 
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7.78C2H, d. J=7. 3Hz). 

(B) (S)-l-^>^;M-(3-N-tert- 7' Y^r^ti )V^-)V7 I J 7°p t?;U) 
>-2, 5- 

(A) Tt#bti^N(2)-(9-7;U^-U-^) J h*->77;l/*-;U-N(5)-tert- 7*h* 
->*;U**r.;|/^-;U-f-;U-N- Ov^U?' "J -> > ^;l/xxf^ (21. 12g. 33. 5ramol 

) £THF (510ml ) K&frU 0 ^CK-CzRBML U f" 7 (7. 04g . 167. 

8mmol ) ©^^y-;U (170ml ) -# (170ml ) igtt*iin;tfco m?m 
#Ufc&JStt*3Sffi»*U SIMKTk (100ml ) ^flPx., yif;H-f;l' 

(150ml ) KT2fe&L£ 0 #£ft/c7WItr0 °CiCTl a^fiBft*»«[ (180ml ) £ 
iDx.*:^ MSfcKflf* h U 7 A (5. 64g . 67. lmmol) *1}1\?lM7 'Jtti U § 
J&^EEteL/Co ft^-CSSft^DHF (500ml ) KSSU ^fitCT^IlTK^^ 

h 'J 7 A (5. 64g > 67. lmmol) , SCfi>7x-;MJ >WlT ! J K (14.5ml> 67.3mmol) 
£J[];tT3 B*IB!20#IH!8l#L;fco J6li*i*flES*U aSft*ft»xf;b (600ml 

) <t7k (300ml ) W«ii*filnlSt»*#^ h 'J 7A 7 J<^ (300ml 

) N Xtffi&fG£*g* (300ml ) KTft&U &§7k«^ h 'J^Atm 

7 7-f- (^nn*;l/A-/^y-;K 20: 1> v/v ) (CTft®L> «feT ; &;U7 
7 xHTSM^ (8.73g > 72. 0» ) *»fc 0 

^H-NMR(CDClg) 5 : 1. 43C9H, s), 1. 60(2H, m), 1. 90C2H, m), 3. 15(2H, m), 3. 8K1H, d, J 
=17. 3Hz), 3. 87C1H, d, J=17. 3Hz), 4. 1K1H, m), 4. 55C1H, d, J=14. 4Hz), 4. 63C1H. d, J = 
14. 4Hz), 4. 75C1H. br's), 7. 0K1H, brs), 7. 24-7. 37(5H, m). 

(C) (S)-l-0-^;U-3-(3-N-tert- 7* h J-isftJltf-JlT i J 7°n t°;U) 

(B) T&&ftfc(S)-l-^>i>>HK3-N-tert- 7* h *S/*;l/#.=.;U7 i J 7°a h° 
;U) tT^7^>-2,5- (3.70g „ 10. 2mmol) ^^xf ;l/x-f;l/ (100ml ) 
ICjg^U 0 °C{CT7jtf}t>fl:>J5 1 7Ay;l^-7A (1. 97g . 51. 9mmol) £10#lfflfr 
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tfTin^fco mmmWbt^ 0 °CfCT7j< (1.84ml) N 15% *®Mb*M 

*A7KjgR (1.84ml) . &(^T7.R (1.84ml) £jDx.fco UTjS#U 

/c 0 $*fete^K£LTMft£& (3.76g ) #bn/c*&£^lic:n 

^H-NMR(CDClg) <5 :1. 32-1. 38C2H, m), 1. 43C9H, s), 1. 4-1. 58C2H, m), 1. 73C1H, t, J=10. 
3Hz), 2. 03C1H. dt, J=8. 1, 3. 1Hz), 2. 63-2. 80C3H, m), 2. 88C1H, dt, J=8. 8, 2. 8Hz), 2. 97 
(td, J=12. 2, 2. 7Hz). 3. 09(2H, m), 3. 47QH, d, J=13. 2Hz), 3. 5K1H, d. J=13. 2Hz), 4. 80 
(lH,brs).7. 22-7. 33C5H, m). 
EI-MS;m/z:333(M + ). 
FAB-MS ;m/z: 334 (MH + ). 

(D) (S)-l-(N-tert-7* h*->a;U#-;l/** 7 iz;H7-^)-4-<> 5>;l/-2-(3 
-N-tert- 7' h + ->^;U^-;l/7 ^ > 7°o t°;U) tM5v>> 

(C) Tf#£ttfc(S)-l-'<>;>Jl>-3-(3-N-tert- 7' h + v/^^^-^T 5 J 7°n h° 
;U) t a <5^> (1.93g . 5. 79mmol) .N-tert- 7' h + ->*;l'^;^t7 ;U 
T^-y (1.62g > 5. 80mmol) M^-f V/n t>xf ;l/7 ; > (3ml ) 

(60ml) KflgffrU 0 < €CTN,N-t"X(2- :f*y-3- *+1f7U^-;U) * 
*7 4 >g!^7'f K (1. 62g . 6. 36mmol) *fln;U gfiKT48B#fBI8t# L/c 0 S 
t&Sfc&'ffcy (300ml ) *iD**:8L 1 £3©&BfeKJ&Jfc (200ml ) N mm. 

Wmi- Y U "7 AtKSR (200ml ) „ ttfDAffi* (200ml ) ^7K» 

□ 7^77^- «xf;b-M^l/>^ 2:1 „ v/v ) i:tiSL, gfcjTfe 
7^/U7 t Xt LXm&fc&W&lSg V 79.8* ) £&fc 0 . 
^-NMRCCDgOD) (5:1. 14C1H. m). 1. 30(2H, m), 1. 41-1. 45C18H, m), 1. 55-1. 70C1H, m), 
1. 84-2. 04(5H, m), 2. 60-2. 79(4H, a), 2. 96-3. 04(2H, m), 3. 19-3. 23QH, m), 3. 37C1H, 
d, J=12. 7Hz), 3. 52C1H, d, J=13. 2Hz), 4.' 29-4. 46C2H, m), 7. 16-7. 3K10H, m, ). 
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(E) (S)-l-(N-tert-7* t> + ->*;^l/*t7 x-;U7 7-;lO-2-(3-N-tert-7* h 

(D) T'?#bftfc(S)-l-(N-tert-7* h + ->*^t-;l/*t7x-;b77-^)-4- 
^>^;b-2-(3-N-tert- 7* h + ->^;l"f*-;UT $ / 7°d t°;l/) h c ^7v> (35Bmg 

„ 0. 599mmol ) % t $ J - (20ml) U 20» 7«^ t 7yOA-Kf 

(65mg) £flD;t. 7K^SmT (1 ^ IMfflfc. 22B#P^ fti$&tt 

*U ■$&fflfc*#BE«*LT*Rfe7*;l'7 rXi LT^fb£*$J (261mg N 86.3% ) 

^#/:, 

^H-NMR(CDgOD) 6 : 1. 2-1. 6(4H, m), 1. 41-1. 45C18H. m), 1. 69-1. 89(4H, m), 2. 51-2. 92 
(6H, m), 3. 00-3. 13C2H, m), 4. 2-4. 35C2H, in), 7. 18-7. 27(5H, m). 

(F) (S)-l-(N-tert-7* Y* : sii frX-fr** 7 x ^;UT 5 -;U)-4-(2- 7^7^;U> 
7 c ^)-2-(3-N-tert-7* X Jbtf-frT i J 7°n h°;l/) h°^5^> 

(E) T#bn/c(S)-l-(N-tert-7* h^->^^^-;U^^7 x^.;UT7-^)-2- 
(3-N-tert- 7* h *">£;U**-;l/7 ;7/n t°;U) ^7^ > (88mgs 0. 175mmol 

) £DMF (3ml ) KigfrU (HOmg . 0. 338mmol ) s &£>'2-( 7* 

PtyfjW i-7^b> (39mg. 0. 169mmol ) *fiD^. ^{CT21^M# L/c 0 
*g$«E?g*UM^£? nn*;UA (50ral) t7j< (30ml) K#IEU W^J1£ 
ffrftlA^ (30ml) frTi5fe^L7t 0 toM^ h 'J7Atm 

+ >> 1:2 N v/v ) KTf&SJU ife7^^7rXiltIM^i 
(65mg, 5755 ) 

^H-NMR(CDgOD) 5 :1. 14C1H. m), 1. 29C2H, m), 1. 39-1. 45C18H, m). 1. 5-1. 8(1H. m). 1. 
8-2. K4H, m), 2. 64-2. 77C4H, m),' Y. 98C2H, m), 3. 3K2H, m), 3. 52C1H, d, J = 13. 2Hz), 3. 
68(1H, d, J=13. 2Hz), 4. 2-4. 5(2H, m), 7. 16-7. 27C5H, m), 7. 43-7. 51 (3H, m), 7. 73C1H. 
m),7. 80-7. 89C3H, m). 
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(G) (S)-l-t^ 7 x - ^7 7-^-4-(2-t 7 f ;M f ^)-2-(3- 7S/7°Dt°;U) 

(F) Ti# b ti/c (S)-l-(N-tert-7* h^v ^7 ;U**-;U*^E 7 x-;l/T ^ -;U)-4- 
(2- t7f;M f-;U)-2-(3-N-tert-7* y*^t> )\,*-)l7 I J 7d t°;U) 
> (65mgs 0. lOlnunol ) £3.6 &£tt»7kgfl£ (10ml) KigfrU I^H 

S*Kl*v?xf-;UaL— r;U (3ml T 2 0) „ (3ml ) Ct^L, $ 

J: *3 fife7t^7 rXiLTilj^i (32mg. 589S ) U 

1 H-NMR(D 2 0) 5 : 1. 48(2H, in), 1. 60C1H. m). 1. 74C1H, m). 2. 14C2H, m), 2. 67(4H, m), 2. 
89C2H, m), 3. 34-3. 4K4H, m), 4. 37-4. 50C4H. m), 7. 12C5H, m), 7. 49(1H, d, J=8. 3Hz). 7. 
59-7. 65(2H, m), 7. 96-8. 03C4H, ra). 
EI-MS;m/z:444CM + ). 

7G*#*r (C 28 H 36 N 4 0 -3HC1 -2.5H 2 0 ilT) : 
ff-»Hi : C, 56. 14;H, 7. 40;N, 9. 35;C1, 17. 75- 
mm : C, 56. 10;H, 7. 11 ;N, 9. 03.C1, 17. 36. 

CH2fi0iJ71] (S)-l-*^7x-;U7 7-;l/-4-(3-7x-;U7"atT;P)-2-(3- 7; 
y 7a t°;lO t°^7 > 

(A) (S)-l-(N-tert-7 h + •> * /I/t:-;!/** 7 x i;l/7 7-^)-4-(3- 7x-;b7" 
o t°;U)-2-(3-N-tert-7 h*->AW-;l/7'; y 7°q b°;U) h°^7 -7 > 

HWI70(E) T# (S) -1 - (N-ter t- 7J>*->*^;^t7i^77- 
;U)-2-(3-N-tert-7* h + W-^7 / 7d t°;U) tX 7 ^> (183mg N 0. 
363mmol ) £DMF (5ml ) Cj&frU ^»-b2/«7A (1 7 7mg. 0. 543mmol ) N 
&tfl-7*n*-3- 7x-;b7n/N°> (0. 06id1> 0. 387mmol ) ^in^U 
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(80ml ) ±7k (50ml) K#EU *r«JB£te?B£&* <50ml) ICT^Lfco ft£ 

'J Af;^7A^ P7^77^ - (Bsfifcxf-;l/-'\*if-> N 1:1 x v/v ) JCTfflf 
• S¥U *fe7t^7rXiUilM (112mg . 49- 5% ) £*§fc 0 
^H-NMR(CDgOD) 6 : 1. 28C1H, m), 1. 40-1. 45(20H, m), 1. 63C1H, m), 1. 75-1. 99C6H, m), 
2. 26C2H, m), 2. 62-2. 90C6H, m), 2. 98-3. 07C2H. m), 3. 17-3. 33C2H, m), 4. 29-4. 47C2H, 
m). 7. 12-7. 29C10H, ra). 

(B) (S)-l-**7x-;U7 7-;U-4-(3-7x-;U^ne;U)-2-(3- T I J 7 u \* M 

(A) -Cf#&ftfc(S)-l-(N-tert-7* h * •> # Jltf-Jl** 7 s. -)VT ? 
(3- 7 x-^7°n h°;U)-2-(3-N-tert-7* h^->77/U^^-;l/T ; y 7 p d t°;U) h°^5 
v^> (112mg . 0. 180mmol ) £3.. 6 &®tgBfckigi£ (15ml) KJgfrU M»CT5. 

fc8Sll*^f-^-f;l/ (3ml , 2 0) „ SMxf;b (3ml ) 

M> S6jfe«»»-«k0efe7*^7T^ (73mg. 7636 ) ^Eig^i Itifc, 
^-NlfltCDgO) 6 : 1. 5K3H, m), 1. 74C1H, n), 1. 95C2H, m), 2. 19C2H. m), 2. 30C1H. a), 2. 
42C1H, m), 2. 59-2. 81 (4H, m), 2. 90-2. 98(4H, m), 3. 32-3. 55(4H, m), 4. 41C1H. t, J=5. 1Hz), 
4. 50C1H. m). 7. 13-7. 39C10H. m). 
EI-MS;m/z:422(M + ). 

7G3f#tff : (C 26 H 38 N 4 0 -3HC1 -2. SHgO t LT) : 
fhJMS : C.54. 11;H,8.04;N. 9.71. 
MM : C, 54. 44 ;H.7.96;N, 9. 38. 

CHWJ72] (SH-*??!-^!?-^- ^>y;b-2-(3-7;;7oh 0 ;b) 

WJ70(D) T|#^n^(S)-l-(N-tert-7* h * i/fiA>#-j[/** 7 x -;U7 5 - 
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;b)-4-K>v?;U-2-(3-N-tert- 7* h * v ti jUtf-jUT i /-/o h°;b) t°^^> f > 
(166mg , 0. 279mmol ) £5.3 j&£t£I?7.k?§i® (15ral) Kjg^U ^iSKT3 B#R5 

ft£-^x^;Ux-x;U (2ral , 20), Stfft»xfA/ (2ml ) KTife^U ?flt 
jffe|giSir«fc»3fife7 : &;l/7rX < tLTgJ@'ffc^ (114mg > 81. 036 0 &EMWt& 

1 H-NHRCD 2 0) 6 : 1. 52C2H, m), 1. 6K1H, m), 1. 77C1H. m), 2. 19C2H, m), 2. 66-2. 82C4H, 
m), 2. 93C2H, m), 3. 32-3. 65C4H, m), 4. 25C1H, d, J=12. 7Hz), 4. 30C1H, d, J=13. 2Hz), 4. 
43C1H, m), 4. 56C1H. m), 7. 25-7. 36C6H, id), 7. 46-7. 48C2H, in), 7. 51-7. 63C2H, m). 
EI-MS;m/z:394(M + ). 

Ttmfrffi (C 24 Hg 4 N 4 0 -3HC1 -1.5H 2 0 ilt) : 
W-JMS : C, 54.29 ;H, 7.59; N, 10.55. 
Ill : C, 54.03;H, 7.77;N, 10.45. 

imMfflm (S)-l-^ ; &7i-;i'7 7-yH-(2-t7 h^OU)-2-(3- 7 = y 7°d 

(A) (S)-l-(N-tert-T* h + '>*^-/^ : &7x-;l'77-^H-(2- f7h^;l') 
-2-(3-N-tert-7* h * •># ;U#x;U7 S / 7° a t°;b) ^ > 

^fifi0J7O(E) T?#bftfc(S)-l-(N-tert-7' h + ->*M'-;l/^t 7 x x;l/75x 
;l/)-2-(3-N-tert-7* h *v£;U*-;U7 ^ 7 7°p h°;U) h°^v^> (150mg . 0. 
297mmol ) . 2-^7 h x^ (57rag^ 0. 331mmol ) , RUi?* 7 7°o t°;Ux^;U7 5 
> (0.5ml ) £&<ffc> f- U > (10ml) Kjg^U 0 "CfcTN, N-t*X(2- **7-3 
- *+*7'jy-W t«X7^ >1^d5^ K (102mg . 0.401mmol ) *J)D^. N £ 
&KX2mmMft^fc 0 Sj£ttC*g-fb>f-l/> (60ml) £iD 1 ffi^&ftrK 

(50ml) N t&aK»7K*^ h ] ) V^mm (50ml) n t&fiteg* (50ml) i:t 
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1 -2:1 . v/v ) KTfifS^U 1^7^^7 7X^111^ (142mg „ 72. 
6% ) 

^-NMRCCDgOD) 6 : 1. 2-1. 5C20H, m), 1. 5-1. 8(2H, m), 1. 8-2. 0(2H, m), 2. 5-3. 5(8H, m), 
3. 5-3. 8(1H, m), 4. 1-4. 8(3H, m), 7. 0-7. 4(5H, m), 7. 4-7. 5(1H, m), 7. 5-7. 6(2H, m). 7. 
9-8.0C4H. m). 

(B) (S)-l-* 1 7 x - ;P7 7 - ;H-(2- 1 7 h ;W-2-(3- 7 S /" 7*o fc°;U) 
5 i> y 

(A) -??#£nfc(S)-l-(N-tert-7* h * 7 x ^;U7 5 -;l/)-4- 

(2- :>"7 rtO-2-(3-N-tert- 7* h * -> #;l/^-;U7 i / 7°n £» t°^^^> 
(142mg , 0.216mmol ) £3.6 * V - (10ml) C^fr U ^fiK 

fe7t^7 7 XilTlM^ (105mg > 91- 5X ) LT#fc, 
1 H-NHRCD 2 0) 5 : 1. 05-1. 6K4H, m), 2. 00-2. 20C2H, m). 2. 62-2. 72C3H, m). 2. 85-3. 56 
(6H, m), 4. 06-4. 58C3H, m). 7. 03-7. 42C6H, m), 7. 55 (2H, m), 7. 82C1H, s), 7. 88-7. 94(3H, 
m). 

El-MS;m/z:458(M + ). 

l^MMW] (S)-l-t^7x-^7 7-;H-((2- ±7?J\s) J i J * )V# 

-;l>)-2-(3- 7 ^ /" 7°o k°;U) t^7v>> 

(A) (S)-l-(N-tert-7* h + y * ;l/t:-^*t 7 x ^^7 7 - ^)-4-((2- 1 7 
/i-)l7 I J ^;U^'-^)-2-(3-N-tert-7> + ->^;U^^.;U7 ^ J 7° a t 0 ;l/) t° 
^5 i> > 
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2-^-7f-;I/ftS (HOmg s 0. 591mmol ) . h 'JxW; > (0. 20mU 1. 
43mmol) £h;Ux> (5ml ) Kzgfr U i>7 U ;U7S> K (0. 16ml N 0. 

742mmol ) * Jnx.T90°CT'2 ^H8!J$Lfco Lfc&s »^J70 

(E) T'^#bn/c(S)-l-(N-tert-7* h + ^^^U^-^** 7 x-;UT7^;L/)-2-(3 
-N-tert-7' h + ^^^^-^T = J 7 p d t°;U) t°^5 > (244mg N . 0. 483mniol ) 
Zmt/T-lsy (5ml ) izm^^xm^tzo £&IZZ15. 5W!$L/:t, gjfflE* 
&ES*U Sa^*ft»xf-;l/ (100ml ) <tl x >f? 7 ]cjg-$(;:#E Lfc G 

Wai^f^I^K**^ h 'J 7A7jc« (80ml) , ft^D^ig* (80ml) 

•>'J*W7A^07 h^57 4 - (tS^k^f-l/>-ftKif-;K l:Uv/v) 
KTffiSlU &fe7*;U7 rXi L-CSjB-fk^ (199mg „ 59.9ft ) *f*fc 0 L H 
-NMR(CDCl 3 -CD g OD, 1:1, v/v) '5 :1. 41-1. 53C21H, ro), 1. 63C1H, m). 1. 92C2H, m), 2. 62 
-2. 83C3H, n), 2. 88-3. 03C3H, m), 3. 19C1H, a), 3. 32C1H, m), 3. 92-4. 02C2H, m), 4. 26-4.. 
42(2H, m), 4. 50C1H, d. J=25. 5Hz), 4. 56C1H, d, J=25. 5Hz). 7. 20-7. 22C3H, m), 7. 25-7. 
32C2H. m), 7. 42-7. 48C3H. ra), 7. 72C1H. s), 7. 79-7. 82(3H, m). 

(B) (S)-l-* ; e7x-;i'77-M-((2-7-7f;i/) / 1-^7 I J tuitf-ji)- 
2-C3- 7;77o t°;U) t°^5 i? > 

(A) -C#bn/c(S)-l-(N-tert-7' h *->#;l/#-;U**7 x-;U77-;lO-4- 
((2- t7f;l/) ^f-;U7 5> *;l/7K-;U)-2-(3-N-tert-7*h + ->*;U:H-^7i 
y 7°n h°;l/) h°^5^> (I99mg > 0. 289mmol ) £3.6 MfeEWtJ 9 J -Jifefc 

(20ml ) icgfrU g&KT3 B#fffl«#Lfc 0 »«£&ffiiB*LfcgU x*/- 
Jb&M^T&mZlttZo ftfc>ftfcKg&*-:?x^;loi-x;U (5ml ) . v?xf;l/x- 
f-^-x^y-yU (10:k v/v N 5ml ) , S«xf^-x^;-;l/ (10:U v 
/v , 5ml ) ^^SSS^pv ^77^ - (CAPCELL PAK C18 

s / * J -;U-0.02&£tSK> 1:1 . v/v ) CtilLfc, 7jtKfg^U gg&fg 
JgK«fc 9 6-fe7^7 7 Xt LX&mt&% (118mg „ 72. 8SC ) LT 
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H-NMRCDgO) 5:1. 35-1. 39C4H. m), 2. 01-2. 12C2H. m), 2. 62-2.-67(4H, m), 2. 80(2H, id), 
3. 19C2H, m), 3. 67(2H, m), 4. 16C1H. brs), 4. 29-4. 40C3H, m), 7. 13-7. 17C3H. m), 7. 20- 
7. 28(2H, m), 7. 32C1H, m), 7. 41 (2H, m), 7. 62C1H, s), 7. 76C3H, m). 
FAB-MS ;m/z: 488 (MH + ). 

(A) N-^ > ;b t + •> * ^.t' - ^ ^ 1 7 x - 7 7 - ;i/-N- 

N-^>y^t + '>*;l/^-;b^ ; e7 x-;l/77-> (1. 57g ^ 5mmol ) > N-'O 
v^l^'J •>> xf;l/xxf^ (1.12mU 6mmol ) N HOBt (810mg . 6mmol ) % & 
tfh'JiW; > (0.7ml „ 5mmol ) * U > (20ml) KjgJSU TikftT 

WSCD-.flCl (1.15g . 6mmol ) ttiaz.* ^JCT20B£M# L£ 0 £f£tt£ftlfci 



^•>'J*y>*5A^D7 - (> d d*;UA-/ ^ y -;U N 100:1 . 

v/v ) KT*tS!U mmitit® (2. 23g , 91X ) £#/c 0 
^H-NMR(CDgOD) <5 : 1. 1-1. 2(3H, m), 1. 9-2. 0C2H. m). 2. 55-2. 75C2H, m), 3- 7-4. 8(7H, 
m), 5. 05-5. 15(2H,m),7. 1-7. 4C15H, m). 

(B) (S)-l-<>^;U-3-(2-7 x^f-^) ^7v?H5- 



/Uv> if;H7f;b (2. 227g. 4. 56mmol) „ 5X'<5 S>£ A&jfc (550mg ) N 



x*y-;u (70ml) fcil^U jjOKM&T (1 «E) s M'T3 B#IHJJI# L fc.„ 
tt«£KS^ ?#£ft/cfatfc#£ra (1ml ) . x*y-;u (175ml ) iC*g-£U 3 

7^r- (^nat^A-^y-;K 100:2 . v/v ) KTHSIU ||jk^ (0. 
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84g x m ) ^llfco 

^-NMRCCDgOD) 6 : 1. 8-2. 3(2H, m), 2. 4-2. 75(2H, m), 3. 8-4. 8(5H, m), 7. 05-7. 4C10H, 
m). 



(C) (S)-l-O ^;U-4-(D-N-tert- 7' h * i/ ts jltf-jU+s* y x - ^7 7 — 
3-(2- 7x*t c ;U) t*X5^> 

(B) tH & nfc(S)-l-^^ y;H-(2-7 x *f fcT^7v?>-2.5- (0. 
84g s 2.72mmol) iCTHF (30ml) &*P> 7;U^>»H»TT?tK*<1: V f-7 

A7/U5-tfA (0.52g „ 13.7mmol) £ifc»-3oj!n]*.fc 0 Si&T18Mj|!}$L^ N 
El&ttfcSRfcU ?X (0.5ml ) , 15* 7»fb^ 1> 'J -7A 7 J<« (0.5ml ) „ * (1. 
5ml ) £JUfc(rax.fcgU Lfc„ 7 >f h£/B^T»iSU 

-> U iif frt) ^> 1*9 D7F^77^ - (^'nn*;l/A-> * y -;K 100:8 N v/ 

»&nfc(S)-K>y;H-(Z-7i*fW tX7>^> (277mg ) tD-N-tert 
- 7'^->*^-;^t7x-^77-> (359ig . 1.29mmol) x HOBt (174mg 
„ 1. 29mmol) N h U xf-;U7 ^ > (0. 138ml „ 0. 99mmol) *tg^fc> f - U > (20ml) 
K&JSIU 7K?#TWSCD- HC1 (247mg „ 1. 29mmol) £JDx.n £i&T20l$BiI# Lfco 

;^7A^7^77^ - (? dd*M-^;-;K 100:2.. v/v ) KTflf 
Sb; Sffi-fb^ (540mg , 36% ) 

^-NHRCCDgOD) 5 : 1. 46(9H, s), 1. 7-3. 6C16H, m), 4. 2-4. 6(2H, m), 7. 05-7. 35C15H. m). 

(D) (S)-4-(N-tert-7* h + ->*;UjJ?-;U^«J ->;U)-l-(D-N-tert-7* h * 
;u^^7 x-;U7 7-;u)-2-(2- 7 x^^7U) t°^^^> 

(S)-l-^ > v>;u-4-D-N-tert-7* h + •> * 7 x - ;U7 7 -;U-3-(2- 
7x*f-;lO h°^7-^> (540mg N 0. 997mmol ) . jJci^^^^A-^f (125mg 
) . (30ml) £2I£U TKSfcgfflftT (1 > £iBT18i$l88l# 
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btzo ft4$«*U «£^Eg*LT, (S)-l-(D-N-tert-7^*v77;U*^;U 
**7x-;U7 7-;u)-2-(2- 7x*f-;u) tf^?y> (0.45g N £4fi*j) £fofc 0 
#&ftfc(S)-l-(D-N-tert-7* h + > 77 7 x r. ;U7 7 -;U)-2-(2- 

7i*f^) VU'JS (259mg . 0. 54ramol) N N-tert- 7* h + ■> * Jltf-Jl? D 
•>> (120mg „ 0. 68mmol) . HOBt (lOOmg ^ 0.74mmol) N ~BiJJ h 'Jxf-;b7$ > (0. 
079ml „ 0.57mmol) 1/ > (10ml) K$gjS?U 2K&TWSCD- HC1 (142mg 

N 0.74mmol) *fln*.fcSL SfiT20I^H8B$Lfc o £j£tt*ft»if-;l/T*HRU 
10% *i>HfeKS«U «&»K»7jC*^ h 'J «7A7jC**x «^Atfe7jc©JEJri5fc^L N 
'«S*SKtt^ h U 7ATf£j!gL£o ft**y*tt*U «£MEg* LT»6ftfc 
M^->'J*^^7A^D7h^77^- (^ddWA-^;-jW 100: 
1 . v/v ) KTfffiU mm<t&® (296mg „ 85K ) £ftfc 0 
^H-NMR(CDgOD) 5 :1. 3-2. 0C22H, m),2. 2-4. 8(14H N m\7. 1-7. 35C10H „ m). ' 

(E) (S)-4-^ 'J ->;i/-l-(D-t^ 7 x -^7 7 - ^)-2-(2- 7x*f-;u) t°^7-^> 
(S)-4-(N-tert-7* h*->77;l/tf-;U?' D WU)-l-(D-N-tert-7> + -> £ ^tf-^ 
*t7x-;l/77-;l/H-(2- 7x*f-;U) t°^7^> (296mg N 0. 486mmol ) K 
4.4 &£&SM*y'-;U$&tt (5ml ) £fln*.* »T3 B#H«#Ufc<, i£$«E 
^*^s M%*Hiaft#^ n7h/77^- (0. 0 23£StgBfeKJ&#- *9 J-)W 
1:1 ^ v/v ) JCTAHSI^n SUSftiSU «JB^^«BJ (157mg x 67* ) *^gKtS<t' 

1 H-NMR(D 2 0) <5 : 1. 6-2. 05(4H, m), 2. 25-4. 6C14H, m), 7. 05-7. 35C10H, m). 

FAB-MS ;m/z: 409 (MH + ). 

Ttmftffi (C 24 H 32 N 4 0 2 -2HC1 -2H 2 0 tit) : 

H-»*l : C, 55. 70;H,7.34;N,0.83. 

%M$L ■ C, 55. 38 ;H, 7. 39 ;N, 0. 72. 

(S)-4-(3- 7 ^ 7°p t 6 ^-^;i/)-l-(D- **7x-;i/77-;i/)- 
2-(2- 7**7 t ;U) h°^7> ? > 
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(A) (S)-4-(N-tert-7' h * yl/tf^k- /3- 7 5 -/U)-l-(D-N-tert-7* h + -> £ 
jbTt-jU**: 7 x^.;U7 7-;U)-2-(2- 7x*?-;l') h°^v^> 

H»J75(D) T"#^n/c(S)-l-(D-N-tert-7* h + ->*;Ut:-;U*^7 x-;U77 
-;lO-2-(2- 7x*^^) t°^v^> (113mg , 0. 25mmol) tN-tert- 7*h + -># 
0- 7?-y (71mg> 0.38ramol) v HOBt (51n^ 0. 38mmol) > h "J 
xf;b7; > (0.052ml N 0. 37mmol) £^by^U> ClOml) Kg#U 7^T 
WSCD- HC1 (73mg. 0. 38mmol) £flD;i> ^T20^«#L/c o SlMSrg^xf- 

LT?#^n/c^^^-> 'J ii?)lt>^ A? ov ^77^ - (? DD^;l/A-y 
100:1 . v/v ) <CTffi§£U ^M^tl C136mg . 87% ) £#/c Q *H 
-NMR(CD 3 OD) 5 :1. 3-1. 95C22H, m), 2. 15-4. 7C16H. m), 7. 1-7. 3C10H, m). 

(B) (S)-4-(3- 7 l J 7°d t 0 *^;i/)-l-(D- 7 x-;U7 5 -;U)-2-(2- 7x* 

(A) T&&ftfc(S)-4-(N-tert-7* h*->rt;l/#-;U- /?- 7 7-;l/)-L-l-(H 
-tert- 7" h + •> * ^t-;^^ 7 i ^;l/7 7 - ;W-2-(2- 7 x ^ f ;b) tf^^v? 
> (136mg N 0. 218mmol ) iC4. 4 &£t£ft>-* ^ -'Mgifc (5ml ) fcfln*.. 

% (87mg, 81X ) ^Zilt^i LTftfc. 

^-NMRCDgO) <J :1. 55-2. 2C4H, m), 2. 2-4. 6C16H. m), 7. 05-7. 35C10H, n). 

FAB-MS ;m/z: 423 (MH + ). 

7G*#0f (C 25 H 34 N 4 0 2 -2HC1 -2H 2 0 iLT) : 

fh»€ : C, 56.49 ;H, 7.59; N, 0. 54.' 

»J€ : C 56.63;H,7.65;N,0.52. 

[HWJ77] 1.4-k**( t^7x-^7 7-;W-H / 'Jy^;;) ^*U-fc 
Ko-lH-l,4-^7-t?t: > 
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(A) N s N-xf l/> t*7(p- hl/x>x;l/t^7; K) 

x^U>^7$ > (4. 55mU 6.8mmol) > h iJx^;U7; > (20.9ml, lSOmmol ) s 
mttt-lsy (300ml ) %m&ls imT, ^tp — l>;Ux>x;i,*^;u (27. 2g 
N 142mmol ) £flDx., M"C20lf IHI«j$ b/c 0 SM^iETtliSL, l#btx/c 
fcteft£S|s»xf';K *no*;l/A N 7kT&&U (20. 2g . 81X ) * 

lH-NMR(DMS0-d6) 5 :2. 38(6H, s), 2. 65-2. 7C4H, m), 7. 38(4H, d, J=8. 3Hz), 7. 60C4H, 
d, J=8. 3Hz) 

(B) 1,4 — fcfxCp— h ;l/x >x;U*x;U) ^4-9- 1 Kp-6- Kp + ->-1H-1, 
4 — i^T-t?' t° > 

(A) Ti#bft*:N > N '- xf-U>fx(p- h ;Ux >x;U* >7 S K) (11. 04g, 
30mmol) £x^y-;l/ (750ml ) KjniU 1 B^HMteflELfco #^-ei50ml fflx 
*y-;Uir$gfrLfc* h 'J £ h (5. 31g > 78mmol) £15#HIj(MJTiBrF 
U gic2 im&nfriSSlELfco ftt&f^ x*y-;l/ (150ml ) {C^L/cK3-^7* 
oA-2- ^d/nV-;U (7. 83g , 0. 036mol) £2 BtH^ttTiiSTU Mf^OBf » 

mit&® (4. 95g , 39K ) ^ifei B B B tLt^o 

^-NMRCCDClg) 6 :2. 44C6H, s), 3. 15-3. 25C3H, in), 3. 4-3. 55(4H, m), 3. 64(2H, dd. J= 
5: 4, 15. 1Hz), 4. 2C1H. m), 7. 33(4H, d, J=8Hz), 7. 66(4H, d, J=8Hz). 
FAB-MS ;m/z: 425 (MH + ). 

(C) + Ko-lH-l,4-i>7-tf fcf> 

(B) 7?ft&ftfcl,4-k**(p-" M/x>x;U*x;l/) ^+*t Kp-6- >W Kp + 
•>-lH-l,4-v>74f b°> (5gs 11.8mmol) S^TKftK (1. llmU 11.8mmol) £25 
X *-fb7K*Seft»*tt (75ml) tCjQ^s gfiT30#HiJt#Lfco ^7*;-^ 

(4.44g ) £JD^ 60^-^6 B#IHinayi#SL ^l^flT^lfc, 
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£«ET»&&U ^^n^a^H^^^y-^T'^L, mmtt&to O. 29g „ 87 

^-NMRCDgO) 6 : 2. 18C3H, s), 3. 5-3. 85(8H, m), 5. 6(1H. m). 
FAB-MS ;m/z: 159 (MH + ). 

(D) , 1, 4-t"x(N-tert-7' h*-;/* 7 x -;U7 -7 -/U)-6-' W Kn + -> 
's + IJ-k Ko-lH-l,4-^T4? h°> 

(C) TT»e>nfc6-7-b h*S"s*-*fc Kd-IH-1,4-^7^ t° > ~*^7jc*K4S 
(l.Og, 3. 12mmol) £7fc (50ml) irjpx., 20B#m!&» L/c 0 El£*£«ET» 

6->W Kn + i/^+D-k Ko-lH-l,4-^7-tr"t°> ZL^^tK^S^ (714mg ) 

&£ftrt:6-'W Ko + ->^U-t Kn-lH-l,4-i>7-tf t°> 
(lOOmg ) drN-tert- 7* h + -> # ;U*;-;l/* t 7 x -;U7 5 - > (201mg N 0. 
72mmol) „ HOBt (97mg> 0.72mmol) > b "J xf-;U7 ~ > (0. 28mU 2mmol ) £ N 
mt/^-\y> (8ml ) &t>'DMF (4ml ) ?J<ftTISCD- HC1 (138mg . 0. 

72nunoD zm*.^ M^ximmm^^o si£$£»x^t-^§?u mmstm 

h u 7A7K^^^ te?n££#©liEK:*i£U MzKtti- h 'J ^at^il 

dvK 7 7< - (?od*;^-^;-;K 100:3 „ v/v ) KTfiMHU 
<fc£-<fe (102mg . 3756 ) *'&tz 0 

^-NMRCCDClg) 6 :1. 35-1. 5C18H, m), 1. 7-2. K4H, m), 2. 5-2. 9C4H, m), 3- 0-4. 9C9H, 
b), 5. 2-5. 5C2H, m), 7. 1-7. 35C10H, m). 
FAB-MS ;m/z: 639 (MH+). 

(E) 6-7^K-l,4- b**(N-tert-7* Y*i/ti iltf-fr**? x-;U7 5-;l/) 's* 
•f" t Ko-lH-l,4-^7-b? - t°> 

(D) T# £> ft 1, 4- t" X (N-ter t-7* h * •> * ;U tf" - ;U * * 7 x - )\> 7 7 - ;U) - 
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6- Ko'+«>^+^t Kn-lH-1,4-^74? t°> (lOOrag % 0- 156mmol ) N 
h'Jxfjl/7; > (0. 13mU 0. 932mmol ) ££-ffc>f-U> (9ml ) KiQx.. zk&T 

(0.072ml N 0.93mmol) -fciSTU Mt?5 MJt#L^ 0 
£jfctt*B«i*;l'-C*&JRU teffi^BfeR*-*- MJ * A7jcg« N 10X ?i>I?7j<?g 
fas fi&*n£&7jc©)EJ::8fc*U ^7j<SSt^± h >J *AT*£JfcLfc„ 
LTl,4-ti"X(N-tert-7* h + v^7^^*-7U^ : 67 x-;UT7-;U)-6-( ^ * >7.7U 

#£ftfcl,4-b"x(N-tert-7* h + ■> * * 7 x i Jl/7 7 - ;l/)-6-( > * 

>x;U^-;L/^^r-» t Kn-lH-l ( 4-v?7-tf b° >K7iMfc;:>- h U 7 A (lOlmg 

, 1. 55mmol) „ DMF (5ml ) N 7K (0.5ml ) £fln;U 120 0 CT5. 5 B#rajD*MJI# 

JlfiKft&U jRTKBKK^- h U -7 A-cl£JgL;fc„ il«£ES4 bt#t»n/:ttt 
fc£v"J 77y;u^7A^n-7 h/77-< - (^do^^a-^ *y -;K 100:1 
v/v ) liTflMHU SJHfl^ (80mg^ 11% ) £*§?c 0 

^H-NMR(CDClg) 5 : 1. 35-1. 5C18H. m), 1. 7-2. K4H, m), 2. 5-2. 85C4H, m), 3. 0-4. 7(9H, 
m). 5. 15-5. 4C2H, m), 7. 11-7. 35C10H, m). 

(F) 1, 4-fx(N-tert-7* h +y*J^:-Mt7 x -7U7 7-=-7U)-6-(N-tert-7* h 
+ i/*;UsJC-;U/<J ->;l/7$ / \ + ^t K n-lH-l,4-^7-ir t° > 
(E) rW&ftfc6-7v? K-1,4- fcfX(N-tert-7*h + ->*;l/^i;U*^7x-;l/7 

^+-9- 1 Kn-lH-l,4-v>7-£ t°> (80mg> 0. 12mmol) „ 5X'<7 
(37mg) N >^y-;U (9ml ) zM£gffl&T (1 ^ g£T18B$Rg 

«#Lfc 0 Jtti££a*U »fiE*«ES*LT N 6-7 -1,4- h"x(N-tert-7' h 

ii;l/75-W ^+-t>-t Ka-lH-1.4-S>7-t?tf >*f&fc 0 
?# £ ft fc 6- 7 ^ J -1 , 4- t" *'(H-tert- 7' h + •> 77 )V ;U ^7i-^77- ;U) 
^ + -9-t Kn-lH-l,4-^7*'t e ><tN-<>v?7U^-^'>77;U^-7U/ , J •> > (31mg 
) \Z&4t/ 3-ls> (10ml) N HOBt (24mg) „ h D xf;l/7 $ > (0. 040ml ) 
ZiUz., ^^TtK^TWSCD- HC1 (34mg) £SDx.7t 0 m&VZmffllgtW OfcgU £ 
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-;K 100:3 s v/v ) CTfftiU m^t£%d (83mg, 8796 ) £*#£ e 
^H-NMR(CDClg) S : 1. 4-1. 5C27H, m), 1. 8-2. 4(4H, m), 2. 6-2. 85(4H, m), 3. 0-4. 7C11H, 
m),5. 1-5.6C2H, m),7. 1-7.8C10H, m). 

(C) l,4-k*X( t>€7x-^77-;l'H-( ->;U7 5 ^ + -9-t Kd-IH- 
1, 4- 2> 7 -tf fc? > 

(F) T?#£ftfcl,4-ff X(N-tert-7* h + ->^;U^^-;U^ ; &7 x-^77-A) 
-6-(N-tert-7* h + ->^;U^'-;U/U ->;l/7 S J ) ^ + +>"h Kn-lH-l,4-^7-tr't° 
> (83mg. 0. 104mmol ) . 4 >mm (5ml ) ^&T2 

(54mg, 865K ) ^EMiLtJffco 

^-NMRCDgO) 6 : 1. 75-2. 2(4H, m), 2. 45-2. 75C4H. m), 2. 75-3. 9C11H, m), 4. 15-4. 35C2H, 
m),7. 0-7. 25(10H,m). 
FAB-MS ;m/z: 495 (MH + ). 



If-glfi : C.49. 62;H,7. 17;N.2.86. 
mm : C 49. 55;H,7. 11 ;N. 2. 60. 

[^Jfe^J78] l-((S)-2- 7 $ y-4- 7x-^yf;b)-3-(3- T^/o k°;U)-5- 
(2- ±7f-)VjH f-;lO-l,3.5-h 'J 71f d^t"^ >-2.4- 

(A) ' N-O ;l/ 1 + •> * ^ ** - ? 7 i - /I' 7 5 - > ^ f-ibxxfib 

(lOrai) £-10 — 20°CK&£pu * J -;u-$KiS) „ tfrft *■#.=. 

;U (2.43ml, 33.5mmol) £5 MT?jSTL^ 0 ^ST'lOMi^Nt. N-Ov^U* 
+ ->*w:-Wt7i-^77-> (3. OOg . 9. 57mmol) £5frfi^oJnx. N HzS 
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j - ;u& i;yif;u-f;i/i:T*as*tfc. H&nfcaafticyif/i/i-f 
ft (3.26g , *ftfc„ 

^-NMRCCDClg) 5:1. 90-2. 08C1H, m), 2. 08-2. 25C1H, m), 2. 58-2. 75(2H, id), 3. 7K3H, 
s), 4. 37-4. 48C1H, m), 5. 12C2H. s), 5. 34C1H, brd, J=7. 8Hz), 7. 10-7. 45C10H, m). 

(B) N-^y ^;l/*+v/*;UjK-;Ujh*7 *-;U7 7 

(A) tl#bti/;N-^>^;i't+i/*;i/t*-M : e7z-;i/77-> /f;bxx 
(2. 09g s 6.38mmol) £h/Ux> (30ml) irgjBU &F*9£S*1t&SU 
X-T-fe h >^{CT-50°ClC?#ipLs 1. 0M7jc3MfcvM V/f ;l/7;b; -fA 
-^+-9->»tt (12.8ml, 12. 8mmol) *10#IHfr ttTiSTLfco I^T3 B£|t8»# 

LfcSU l 3K^tS»7K»«[**nx. . £££tmu fil^^ *Ji*K»i 

57^ - (^dd*;1/A) KTfiMBSU Uffefft^fttLT^S-ffc^l (1. 12g , 59. 
0% ) *Wfc 0 

^H-NMRCCDClg) 5 :1. 85-2. 05C1H, m), 2. 15-2. 35C1H, m), 2. 55-2. 80(2H, m), 4. 25-4. 
39QH, m), 5. 13(2H, s), 5. 28-5. 42(1H, m), 7. 08-7. 45C10H, m), 9. 55C1H. s). 

(C) N-tert- 7* HrS/*;l/#.=.;l/-N'-(2- t7f;Mf^) >i>7 « > 
N-tert- 7* h + ->*ybsKr.;Uif-i/>i?r i > (0. 50g > 3. 12mmol) 

;U (20ml) Kjgj&U 7jc^T2-^7f-;l/7;Urt K (584. 9mg . 3. 74mmol) £#D>U 
ftgfe (0.89ml. 15- 6mmol) ^fiTlt, ->7 J tKSNsI* 9 St* h U £ A 

(235. 3mg N 3.74mmol) *9tt'^1to^'^^ftWkW&, W&XZ B#fSlif# 
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^nntw^-^y-iK 30:k v/v ) izxmuL, ^nfe^^t Lxmmit 

(899. 9mg . 96. Oft ) 

^-NMRCCDClg) 8 : 1. 44(9H, s). 1. 58-1. 72C2H, m). 2. 72-2. 81 (1H, m), 3. 18-3. 28C2H, 
m), 3. 95C2H, s), 4. 96QH, brs), 7. 40-7. 52C3H. m), 7. 78-7. 86(4H, m). 

(D) N-((S)-2-N"- OVJbtf-i/iiJltf-Jl'T i J -4- 7 x -;U7'f-;l')-N , -(2 
- ± 7 f- ;b y f - ;iO xf-u>-^7i > 

(C) tlfcN-tert- 7' h + ->^;U*"-;U-N '-(2-t7f f ^) ^^b> 

5?7;> (0.56g . 1.86mmol) *^b>f-U> (20ml) KgJSU MTF 'J7^ 
*pft« (10ml) fcifiTTU rafiT30^H8H*Lfco S&£jft*J©KIK*«ES* 
5 J -^=k<9*$U N-(2- *7f-;Mf-AO xf i/>y7; 

*#t>ft*:N-(2- t^^M^AO xfU>i?7; > h "J 7;U^nftl6t£RCf (B) 
■C^|&nfcN-'<>i?;l't*i/*;l'*-;l/*t7iX;l/75x7-;l/ (665. 2mg N 
2.24mniol) (40ml) KZ&fl?U *^Tn '>T 7 TMS-ffcte h 'J "7 

A (140. 6mg „ 2.24mmol) ^io'oftj*., ^i&T2 ftfBMffiik. MT— HfeJt# 

iBiLfco Wifa&'s U ayrt/rt 7 A* dvF?'^^ - (? d q*;UA~? d 
d*;I/A-> *y -;K 20:1~10:K v/v ) KTfiMBU «fe&»<tLT^H 
<fc^ft (0.38g N 42. 3X ) ^ito 

^H-NMR(CDClg) 6 : 1. 58-1. 80C2H, m). 2. 40-3. 00(10H, m), 3. 55-3. 85C1H, m), 3. 88C2H. 
s), 4. 95-5. 20(2H, m), 5. 36(1H, brd, J=7. 3Hz), 7. 00-7. 52Q3H, m), 7. 65-7. 85(4H. in). 

EI-MS;m/z:481(M+),482(MH + )" 
FAB-MS ; m/z : 482 (M++2). 

(E) l-((S)-Z-(H>W* + , >*;l't-Jl'7; y)-4-7xx;l,yf ;l/)-5-(2- 
t7f;M f-;iO-l, 3, 5- h U 7 If 0^7°* >-2.4- *J*> 
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(C) Tft&nfcN-tert- 7' h + ->^^^-;U-N'-(2- t7f;^f;l/) 
5>7; > (25. 9mg N 0. 054mmol ) £*->U> (1ml ) fC&MU $>if-;U7ifvD 
*- h (8.7mg N 0.054mmol ) ZM*-. 5 mtoiXUmMLiZo ft*P&s #&«E*«E 

^y-;K 30:K v/v ) tCTffHU gJSSffett^Bjt LTSffl^^J (10. 5mg, 35. 
5K ) 

^H-NMR(CDClg) 5 :1. 58-1. 82C2H, m), 2. 55-2. 66C1H, m), 2. 66-2. 77C1H. m), 2. 96C1H, 
dd. J=14. 2, 4. 4Hz), 3. 06-3. 27(3H, m), 3. 27-3. 40C1H. m), 3. 68-3. 90(2H, m), 4. 57(1H, 
d, J=15. 1Hz), 4. 76C1H, d, J=15. 1Hz), 5. 00-5. 15C3H, m). 6. 92C1H, s), 7. 05-7. 45C11H, 
m), 7. 45-7. 55C2H, m), 7. 67C1H, s), 7. 78-7. 87C3H, m). 
El-MS;m/z:550(M + ). 
FAB-MS ;m/z: 55 1(MH + ). 

(F) 3-(N- Ky^JVirir^tDV-ft-frT I J )-l-7°n/NV 

3-7i;-l- 7°o^V-;U (3. OOg , 39. 9mmol) £?do#;UA (100ml ) K^g 
j?U MTh'JxWiV (6. 13ml, 43. 9mmol) ^iTLto 
v>;M-*i'rt;l'#-;i> (6. 37mU 39. 9mmol) ^i^olO^IH^ttTiBfTU 1*1 £ 
■CI. 5 B#HJJt#8L MT30£IH»#Lfco 1 S^K7K*«n fi&ftRK 

Tftfr^ «flE7ia*LT, efet&*tLTaffl^^ (8. 07g N 96. 6« ) £?#/c 0 
St* : 39. 0-42. 0°C. 

^H-NMR(CDClg) 6 : l. 63-1. 75C2H, m), 2. 57C1H, brs), 3. 28-3. 40C2H, m), 3. 60-3. 72C2H. 
m). 5. 04C1H. brs), 5. ll(2H, s), 7. 27-7. 42(5H, m). 

(G) N-^>-^;U^ + ->^^tC-;l/-3- 3- K-l- 7°nfc°;U7$ > 

(F) T*§£ftfc3-(N- <><Jj\,**i/tjJ\/tf-J\'7 i J )-l-7°o/sV -;U (3. 
94g > l8.8mmol) £^>-t?> (I20ml ) Cglls -< if*/-* (3. 20g x 47. 
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lmmol) Rlf h 'J 7 i -;l/*X7 -f > (12. 35g> 47. lmmol) -fclmx.* ft^fdck?^ 
(9.56g . 37.76mmol ) £J[!/LT. g£T3 Hfej*#Lfco 5M^S|xf/HCT 
«IU 5Xft||t h 'J "7 A7.Ki§$u S&ftpti?7j<^ h 'J VA7m%t, fcJ;tff& 

&fett®tlTmmit&® (4.58g ^ 76. 2% ) %mz 0 

^-NMRCCDClg) 6 : 1. 92-2. 07(2H, m), 3- 19C2H, t, J=6. 8Hz). 3. 23-3. 32C2H, m), 4. 90 
(1H, brs), 5. 09C2H, s), 7. 29-7. 4K5H, m). 

(H) i-((S)-2-(N-^>^;u* *->#;w*-;U7 ^ J )-4-7 x-;U7't c ;L/)-3-(3-(N 
-^>-;W*y*;^-^7;/) 7°a h°;U)-5-(2- t7f ;M f-;l/)-l,3,5-h 

y 7 if ■> > p^7°^ >-2.4- 

(E) Tl#t>n^l-((S)-2-(N-0^;u^- + ->?57^^-^T ^ ;)-4-7*-;l'7f 
;U)-5-(2- ^-7f-;U>f-;U)-1.3,5-h l J71f->^n^7*^>-2,4- v**> (61.9ngs 
0.1 lmmol) £DMF (3ml ) KigjffU zkftl\ 60% fatfe^fl:^ h 'J 7 A (4. 9mg 

. 0. 12mmol) ZtUz., f^i&T'5 fl-MSM^ M^.~C2Q^MMW L fc 0 SlStt^H 
UvX&U (G) T'#^n^N-0^;U?J-+->^^^-^-3- 3-K-l- 7°d t°;l/7 
i >'(39.5mgN 0. 12mmol) ODMF (1ml ) TOiTU l^fiTl BfP^jr^ g 

£T3 mmmwbtzo *#t\ Tktt&fcg^ u a^itoJ<£tra 

fP^7jcfr-C^M> *&7K55t$?^ h U «> aictISJSU g|^«EffliLfc, a 
Qiyi&ftWLMi/ ] ) iiffrWM? 07^77^ - o n*;UA-> ? y -;K 
30:K v/v ) KTffiffSlU LT^SI^# (65.2mg, 78. 2» ) 

^H-NMR(CDClg) <5 : 1. 18-1. 30C2H. ¥), 1. 65-1. 90(4H, ra), 2. 55-2. 75(2H, m), 2. 95-3. 
50C5H, m). 3. 65-3. 80C3H. m), 3. 80-3. 95C1H, m), 4. 57C1H, d. J=14. 7Hz). 4. 73C1H, d. J 
=14. 7Hz), 5. 00-5. 27 (4H, m), 5. 27-5. 34(2H, m), 7. 05-7. 55C17H. m), 7. 67C1H, s), 7. 77 
-7. 90(4H, m). 
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(I) l-((S)-2- 7$y-4- 7x-;U7'^;l/)-3-(3-7 ^ J 7°p t°;U)-5-(2- ^7f- 
f-;i/)-l,3. 5- h 'J 7 if -> ^ p ^ 7° ^ >-2,4- 
(H) T^#t>n/cl-((S)-2-(N-^>^;i/^- + ->^;u**->'U7 ^ y )-4-7 x-;i/7'^ 
;U)-3-(3-(N-^>^;u?}-+->^;U^-;i'7 $ y ) 7°o h°;l/)-5-(2- *.7f-;uy 
-1, 3, 5- HJ 7 If p^7°^ >-2,4- v>*> (65. 2mg> 0. 088mmol ) £y*y- 
)V (3ml ) Kg#U 10X ^r^AKf (15. Ong) 35K*Mfc-y* 
y-;u (iml ) *Jra^L^ **£ffl*rF (1 n M^T'-BfcJt#L/c 0 fc&$£flt 

y -^ (3ml ) frhax.^ uv<>-e>RV t J* : f-fr^-7-Mzx$i 

7t;l/7 7 XtLTlS^i (34.2m g. 71. 295 ) fcHEKigd: LT*§fc 0 

^H-NMR(CDClg-CDgOD, 1:1, v/v) 5 : 1. 22-1. 40(2H, m). 1. 88-2. 30(4H, n), 2. 68-3. 10 

(5H, m), 3. 25-3. 88(8H, m), 6. 97-7. 10(lH."m), 7. 10-7. 40(8H, m). 7. 42-7. 57C1H, m). 7. 

77-7.90(2H,m). 

EI-MS;m/z:473(M + ). 

FAB-HS;m/z:474(MH + ). 

HR-FAB-MS(C 2g H 35 N 5 0 2 i LT);m/z: 

ti-ffii : 474. 2869. 

mm : 474. 2878. 
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^J^JBttM^d: LTPAM1001 tfc£{£fflL/c 0 LTli d 

i/>&m^T. JfftWit&tfooi^^ si2^u j ai3{c^-r^»j#^-(cieifeL^'fb 

£t)M%.Ltz 0 **6H\ i a 5- t > h >7'dx (MHB , Difco ) 

fittl xl0 6 CFU/ml£ L/c 0 S©^£^ftKijiB#rIIJ/£ U 18^^^. 

^©MBfcDitmPl#«^"&^$-rti-^L, *-©iI£S12&tfgl3fC^L/c 0 £ 
It 3£ $ * 4 8& H * * L . V&m±. © W Jfl t£ * ft 5 o 
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